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ABSTRACT

Introduction: Youth perceived safety is not only linked to crime and violence in a
neighborhood but is also associated with health risk behaviors and certain neighborhood
characteristics. The purpose of this mixed-methods study was to measure the co-occurring
effects of individual and community risk factors by conducting a secondary data analysis using
structural equation modeling (SEM) and to explore reasons for youth feeling safe/unsafe in their
community using photovoice methodology.
Methods: Syndemic theory/model served as the theoretical framework to guide this
mixed-methods study with a convergent parallel design. The quantitative strand (first
manuscript) utilized an existing dataset collected from middle and high students in Florida
(N=25,147). A total of four SEM models were conceptualized based on syndemic theory and
analyzed in Mplus 8 using weighted least squares (WLS) estimation to assess how individual and
community risk factors mutually affect youth’s perceived safety. The measurement of the first
three SEM models was based on confirmative factor analysis (CFA), while the final model was
built on a second-order factor analysis. Each model’s goodness of fit was assessed.
For the qualitative strand (second manuscript), photovoice was used, with a training
session, two photo-taking sessions, and two follow-up photo discussions. Recruitment was
conducted online through social media and in-person through community-based agencies and
flyer posting. All participants (N=6), aged 12-18, chose to use their personal phones for photo
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taking instead of disposable cameras. Photo discussion and analysis were guided by the revised
SHOWeD framework.
Results: Based on the quantitative results, 7.3% of youth reported to feel unsafe in their
community while 92.7% reported safe or somewhat safe. Alcohol use was the most frequently
reported individual risk behavior (26.5%), while drug selling (20.7%) and drug use/addiction
(20.3%) were most likely to be considered as large problems in the youth’s neighborhoods. The
initial SEM model did not indicate a good fit of the data. Models 2 and 3 fit the data well but
were not statistically appropriate. The final model not only indicated a good fit of the data, but
also properly handled the measurement errors of all indicators and more importantly identified a
theorized construct of a syndemic factor underlying two latent sub-constructs with a second
order factor analysis. In the final SEM model, the syndemic factor that represented all individual
and community risk indicators had a very strong negative correlation with youth’s safety
perceptions (β=-0.98).
For the photovoice findings, a total of 120 photos were collected from six youth
participants, with 64 photos illustrating safe perceptions, 54 showing unsafe feelings, and two
addressing both safe and unsafe feelings. The reasons that made youth feel safe included safe
physical environments and community cohesion, family cohesion and home security system,
traffic safety, and public safety. The unsafe themes included traffic concerns, bad community
environments, human trafficking, kidnapping, sexual offenders, gun-related concerns, school
bullying, hacking, and hurricanes.
In this study, the quantitative results provided evidence on the interconnections among
factors at a population level, while the qualitative findings explored multiple reasons for youth
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feeling safe or unsafe. Qualitative findings and quantitative results were integrated in the data
interpretation and report writing to provide a holistic insight into youth perceived safety.
Conclusions: Multiple individual risk factors and disadvantaged community conditions
interact with each other and mutually affect youth’s perceptions of community safety. By
exploring the reasons for youth feeling safe/unsafe in their community and identifying
interconnections, this study will help to develop more comprehensive strategies to improve
perceived safety for children and adolescents.
Public Health Implications: This mixed-method study provides implications for
violence prevention and safety promotion, from the perspectives of individuals and communities.
Future research should include comprehensive strategies focused on the interconnected risk
factors to gain maximum prevention effects and therefore, improve youth’s perceived safety.
Furthermore, public health polices and related service programs aiming to reduce targeted risk
factors should be developed in order to prevent violence and improve community safety.
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SECTION ONE: INTRODUCTION

Problem Statement

Perceptions of community safety is an indicator of violence, crime, and disadvantaged
neighborhood characteristics (Hoffman, Mair, Hunter, Prince, & Tebes, 2018; Thomas,
Caldwell, Jagers, & Flay, 2016). Individuals exposed to violent environments tend to have a
lower level of perceived safety, particularly in the places where crimes and violence often take
place (Burgess Dowdell, 2006; Centers for Disease Control and Prevention [CDC], 2019; Mmari
et al., 2014; Putrik et al., 2019; Vagi et al., 2018). Particularly, exposure to violent and
disadvantaged environments affect youth’s health and well-being (David-Ferdon & Simon, 2014;
Wright, Austin, Booth, & Kliewer, 2017). As shown in previous studies, youth’s perceived
safety is not only linked to violence and crimes, but also is associated with individual and
community factors (See appendix A for literature review).
At the individual level, mental health problems, including depression and stress, are
strongly associated with youth’s perceived school safety (Assari & Caldwell, 2017; Nijs et al.,
2014). Youth who worry about being physically hurt in their neighborhood report higher levels
of stress over time than those who feel safe (Brenner, Zimmerman, Bauermeister, & Caldwell,
2013). Moreover, the presence of drug and alcohol users in the neighborhood contributes to the
unsafe feelings among youth (Mmari et al., 2014). Adolescents who feel unsafe are more likely
to start drinking alcohol at a younger age than those feeling safe (Burgess Dowdell, 2006). In
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addition, existing research indicates a strong correlation between the firearm-related crimes in
the neighborhood and youth perceived safety (Lovasi, Goh, Pearson, & Breetzke, 2014). Youth
who have strong concerns about community safety are more likely to carry a weapon for
protection (Burgess Dowdell, 2006; Haegerich, Oman, Vesely, Aspy, & Tolma, 2014).
At the community level, neighborhood disadvantage (e.g. vacant homes or buildings, lack
of street lights, lack of recreation facilities, frequent crime activities, gang activities) is strongly
associated with lower levels of perceived safety. Poor neighborhood environments contribute to
violent behaviors among youth (Chonody, Ferman, Amitrani-Welsh, & Martin, 2013).
Furthermore, neighborhood disadvantage influences youth’s perceived safety through indirect
pathways. First of all, mental health problems need to be considered. The perception of
neighborhood disadvantage is associated with higher levels of stress, anxiety and depression,
which in turn link to unsafe feelings of the community environment (Gary, Stark, & LaVeist,
2007). Secondly, a disadvantaged community could cause unsafe feelings through the presence
of substance users (Mennis et al., 2016; Mennis & Mason, 2012; Reboussin et al., 2015). A
qualitative study in multiple sites across countries indicates that vacant homes contribute to
youth’s unsafe feelings as these are places where drug users gather (Mmari et al., 2014). Lastly,
gun violence has also been identified as a mediator in this relationship. A previous study showed
that youth who experienced property robberies or damages were six times more likely to have
safety concerns and 2.5 times more likely to carry weapons than those without such experience
(Rudatsikira, Singh, Job, & Knutsen, 2007).
Research gaps exist in the existing literature. Although some individual and community
factors have been identified by previous research, none of these studies have analyzed more than
three factors associated with youth perceived safety. Whether the factors mutually affect youth’s
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perceived safety remains unknown. More robust causal associations may exist beyond the
current evidence (Webster, Cerda, Wintemute, & Cook, 2016). To bridge the gap, researchers
should develop more methodologically sophisticated approaches to understand the
interconnections of factors associated with youth’s perceived safety.
Moreover, most existing studies on perceived safety fail to apply any theories to guide
the research or analysis. Lack of theory support leads to the failure of gaining comparable results
(Antunes & Ahlin, 2017). In order to have an in-depth understanding of this topic and generate
comparable findings between related studies, future research should utilize a theoretical
framework to identify the mechanisms and pathways among factors associated with youth’s
perceptions of community safety.
Additionally, existing factors that influence youth’s perceptions of safety are primarily
from quantitative studies. Qualitative studies are needed to explore more factors beyond the
current literature. Also, current studies on community safety have largely focused on the
walkability of a neighborhood and the creation of a safe environment for physical activity (ReesPunia, Hathaway, & Gay, 2018; Saimon, Choo, & Bulgiba, 2015). Other factors that affect
youth’s perceived safety should be explored.
In summary, individual and community factors associated with youth’s perceived safety,
including substance use, mental health, gun violence, and neighborhood disadvantage, are
possibly intertwined and interconnected. Future studies should assess the interrelationships
among existing factors associated with youth’s perceived safety and explore more factors
utilizing both quantitative and qualitative research and designs.

3

Theoretical Framework

The term “syndemic” was derived from the Greek words meaning “synergy” for the
prefix and “epidemic” for the suffix (Singer, 1996). It was proposed by medical anthropologist
Merrill Singer in the mid-90s to describe the situation that health problems tend to co-occur and
reinforce with each other to form a set of interconnected epidemics (Singer, 1996). Syndemic
theory posits that a constellation of health problems, such as violence, HIV, and drugs, occur
across the lifespan and each condition can amplify the negative impact of one or more health
problems (Singer, 1996, 2006; Stall et al., 2003). Beyond the co-occurrence of health problems
in a location or population, this theory also assumes that social disadvantages and environmental
conditions predispose those health problems (Singer, 2006; Singer & Clair, 2003).
Syndemic theory seeks to provide a framework for the analysis of the interconnections.
Syndemics are cases of any two or more health problems that are concurrently interacting,
closely intertwining and mutually enhancing (Singer, 1996). As a result of this interaction and
reinforcement, syndemics contribute to the excess burden of disease in a population within the
social context (Singer & Clair, 2003). Any health problem that tends to intertwine and reinforce
with other health problems can be taken into the syndemic theory as a syndemic factor (Singer,
1996). A set of syndemic factors that significantly affect the overall health status of a population
can be referred as syndemics or syndemic conditions (Singer, 1996). The first syndemics were
defined as SAVA, including three syndemic factors: substance abuse, violence and AIDS
(Singer, 1996).
Since the early 2000s, the syndemic theory has been used to identify the intertwining of
HIV with salient factors (e.g. substance use, violence) (Gonzalez-Guarda, McCabe, Florom-
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Smith, Cianelli, & Peragallo, 2011; Stall et al., 2003; Talman, Bolton, & Walson, 2013). In
recent years, a syndemic model was conceptualized based on syndemic theory and the socialecological model to explain the multi-level factors on health outcomes (Gonzalez-Guarda,
Florom-Smith, & Thomas, 2011; Talman et al., 2013). In other words, a syndemic model
includes syndemic factors and other common individual, relationship, cultural, and
socioenvironmental factors that potentially influence these syndemic factors, combining
syndemic theory and the social-ecological model (Batchelder, Gonzalez, Palma, Schoenbaum, &
Lounsbury, 2015). The syndemic model can be utilized to understand and address health
outcomes from multiple perspectives (Gonzalez-Guarda, Florom-Smith, et al., 2011).
Syndemic theory and syndemic models highlight the interaction and co-occurrence of
health problems, and therefore provide researchers the framework to explore the root of a
problematic behavior or a health issue by identifying interconnections between risk factors
within a level or across levels. They also indicate that prevention strategies aiming to control a
single syndemic factor could not produce satisfactory effects since other syndemic factors still
have significant influences on the outcomes. Comprehensive strategies to prevent syndemic
conditions rather than a single factor would be more efficient and effective.
Over the past two decades, syndemic theory and syndemic model have been primarily
applied to the topic of HIV/AIDS, with a special emphasis on men who have sex with men and
impoverished or transgender women (Brennan et al., 2012; Byg, Bazzi, Funk, James, & Potter,
2016; Dyer et al., 2012; Ferlatte, Hottes, Trussler, & Marchand, 2014; Lyons, Johnson, &
Garofalo, 2013; Martinez et al., 2016; Mimiaga et al., 2015; Robinson, Knowlton, Gielen, &
Gallo, 2016). Researchers have also utilized this theory to understand behavioral outcomes, such
as substance abuse, family violence, suicide, and mental disorders (Ferlatte, Dulai, Hottes,
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Trussler, & Marchand, 2015; Illangasekare, Burke, Chander, & Gielen, 2014; Sullivan, Messer,
& Quinlivan, 2015; Valentine et al., 2015). In most studies, however, violence was more likely
to be treated as a syndemic factor rather than an outcome.
Considering the appropriateness of using theories to simultaneously guide cross-sectional
studies and mixed methods design, the potential to explore the interconnection of multilevel
factors, and the innovation of theory utility, the syndemic theory and syndemic model were
chosen as the theoretical framework to explore the multilevel factors associated with youth’s
perceptions of community safety and the interrelationships among these factors.
In the quantitative strand of this study, syndemic theory provided a framework to
conceptualize and specify an initial model of the secondary data analysis using structural
equation modeling (SEM), to assess the interconnections among the individual and community
factors and to identify their mutual effects on youth’s perceived safety. More information on the
application of syndemic theory/model in this study is provided in the following manuscripts.
In the qualitative strand of this study, a syndemic model was used to explore the
interconnections between different factors contributing to youth’s perceived community safety.
Although syndemic analyses have been predominantly applied to quantitative studies for
statistical analyses, existing qualitative studies also show evidence for the utilization of the
syndemic framework to guide thematic analysis (DiStefano, 2016; Lyons et al., 2013). In this
study using photovoice, the syndemic concept was incorporated into the data collection process
by asking participants to select photos that had connections. The interconnections between
photos and codes were also assessed by the researchers based on the syndemic concept.

6

Overview of Study Purpose and Research Questions

The purpose of this study was to measure the co-occurring effects of individual and
community risk factors by conducting a secondary data analysis using structural equation
modeling (SEM) and to explore the reasons for youth feeling safe/unsafe in their community
using photovoice methodology. Research questions for this study purpose are:
1) How do the factors interact with each other to mutually affect youth perceived
community safety in an existing dataset (Manuscript I); and
2) What factors are related to youth perceived community safety, especially those beyond
the existing dataset (Manuscript II)?

Overview of Methods

Mixed-Methods Design
Although the research questions can be answered qualitatively or quantitatively, neither
way provides a holistic understanding of youth’s perceived safety. A quantitative approach with
a county-wide sample could help to identify factors associated with youth perceived safety at the
population level. However, the number of factors in the existing dataset would be limited and
unable to go beyond the original survey. A qualitative approach, on the contrary, could explore
more factors that are not included in the quantitative dataset. However, the ability to generalize
the qualitative findings cannot be guaranteed. It would also be challenging to assess the thorough
interrelationships between factors through a qualitative design.
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Therefore, a mixed-methods design was chosen, in which case the limitations of one
method can be offset by the strength of the other. Moreover, the combination of qualitative
findings and quantitative results could provide a more complete understanding of youth’s
perception of community safety than either approach alone (Figure 1). Additionally, the mixedmethods design has the potential to triangulate the data and increase the credibility of study
conclusions.
Considering the study design and data collection process, the convergent parallel mixedmethods design was further determined. As for the specific techniques to fulfill the research
purpose, structural equation modeling (SEM) was selected as the analytical method for the
quantitative strand of this perceived safety study, while photovoice was chosen as the data
collection method for the qualitative strand (Figure 2).

Interrelations
of factors

Quantitative
results

Factor
exploration

Qualitative
findings

Research
purpose

Holistic
understanding
of youth’s
perceived safety

Figure 1. Rationale of using mixed methods in this perceived safety study

Structural Equation Modeling as the Quantitative Method
Structural equation modeling (SEM) is a multivariate statistical analysis technique,
combining confirmatory factor analysis, path analysis, and multiple regression. Common forms
of SEM include observed variable path models, confirmatory factor analysis models, latent
structural regression models, while advanced techniques include latent growth models, multiple8

samples SEM, and multilevel SEM (Kline, 2016). In SEM models, an observed variable
(indicator) is directly measured in the raw data, which typically has measurement errors. In
contrast, a latent variable (factor) is an underlying cause of multiple observed variables, without
measurement errors as they are not directedly measured. A full SEM model typically consists of
two parts, the measurement model illustrating how each latent variable is formed by the observed
variables (indicators), and the structural model showing the relationship between latent variables.
The analytical steps of SEM usually include model conceptualization, specification,
identification, model fit assessment, parameter estimation, model modification (if necessary),
and result reporting (Allison, 2017; Kline, 2016; Schreiber, Nora, Stage, Barlow, & King, 2006).
SEM was chosen as the analytical method for the quantitative strand of this perceived
safety study due to its strengths in testing hypotheses, identifying latent variables, controlling
measurement errors, and handling missing data. The reasons are further described below.
First, perceived safety can be influenced by multilevel and interconnected factors. SEM
has the potential to include these factors in one model and to identify their interrelationships.
Some factors co-occur and show mutual effects on youth’s perceived safety. For example,
neighborhood disadvantages are not only associated with unsafe perceptions among youth, but
also worsen the situation by initiating their gun carrying for self-protection (Reid, Richards,
Loughran, & Mulvey, 2017; Spano, Pridemore, & Bolland, 2012). In SEM, the mutual effects
and interrelationships among factors associated with youth perceived safety can be identified.
Moreover, SEM has the capacity to identify a higher-level factor (construct) underlying a few
sub-constructs by a second order factor analysis, which is advantageous in theory
conceptualization and test. Because of this feature, SEM is an appropriate method to test
syndemic theory in this study.
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Secondly, SEM allows for latent variables. Compared with other analytical methods such
as logistic regression, latent variables are the most distinguishing feature of SEM (Allison,
2017). Latent variables generally correspond to hypothetical constructs that are not directly
observable. The capability of analyzing latent variables as either causes or outcomes in SEM
permits great flexibility for hypotheses testing. For example, neighborhood disadvantages and
social cohesion can neither be measured directly nor analyzed appropriately without using latent
variables. SEM makes theoretical hypotheses testable, even for those including latent factors.
Furthermore, multicollinearity can occur when separate variables actually measure the same
thing. There are two basic options for dealing with this issue: eliminating variables or combining
collinear variables into a latent variable (Kline, 2016). However, eliminating variable may cause
severe information loss. SEM allows for the use of latent variables by confirmatory factor
analysis and multilevel analysis, therefore, handling the multicollinearity without much
information loss.
Thirdly, SEM could correct measurement error in observed variables. The measurement
error associated with observed variables can be corrected by assessing the relationships between
the underlying latent variables, which do not have measurement errors since they are not directly
measured. Therefore, latent variable models can better control measurement error than observed
variable models. In a full SEM model, a large sample size may be required to offset the negative
influence of measurement error. In this study, existing datasets were used for the quantitative
strand, so the measurement error could not be managed in the data collection stage. The
measurement errors have to be managed by SEM.
Lastly, SEM can handle missing data. The robustness of handling missing data is a
convincing reason to choose SEM. Advanced methods to analyze missing data usually include
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data-based methods (e.g. multiple imputation) and model-based methods (e.g. maximum
likelihood) (Kline, 2016). SEM computer tools, such as Mplus, provide model-based methods to
handle data missing at random (MAR) by maximum likelihood estimates. The primary
advantage of this method is that parameters and their standard errors are calculated directly form
the available data without deletion or imputation (Kline, 2016). In this study, missing data exist
in the quantitative dataset, therefore, SEM is needed to appropriately handle this issue.

Photovoice as the Qualitative Method
Photovoice is a qualitative method that involves photo-taking and photo discussions to
identify community issues and better the community (Wang & Burris, 1997). It was
conceptualized based on documentary photography, feminist theory, critical consciousness, and
health education (Wang & Burris, 1994, 1997; Wang, Burris, & Ping, 1996). Photovoice has the
potential to reflect community strength and concerns, and empower people for community
improvement by critical thinking of social action and reaching policy makers (Wang & Burris,
1997). Photovoice was chosen as the data collection method for the qualitative strand of this
perceived safety study based on the following reasons.
Photovoice is the most appropriate qualitative method to answer one of our two research
questions, that is, “what factors are related to youth perceived community safety, especially those
beyond the existing datasets?” Compared with other qualitative methods such as in-depth
interviews or focus groups, photovoice questions are usually broader and less specific, which
provides the potential to explore and identify community characteristics beyond the researchers’
perception and current literature. It also captures more nuanced information on community issues
that may not be accessed through conversation-based methods (Schuch et al., 2014).
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Another reason to choose photovoice as the qualitative method is because of having
youth participants, who are generally not suitable for interviews or focus groups due to their
literacy skills. On the contrary, photovoice is not constrained by languages, and therefore it is
more attuned to youth culture (Robson, Ashbourne, & De Leon, 2016). Furthermore, photovoice
provides a platform for youth, who usually have limited involvement in social action and little
access to decision makers. Specifically, photovoice allows youth to identify community issues
important to them through their photos, to develop their critical thinking for social action through
photo discussions, and more importantly, to advocate for social change and inform policy makers
through photo exhibitions and other dissemination channels (Chonody et al., 2013; Groenewald,
Essack, & Khumalo, 2018; Helm et al., 2015; Ho, Rochelle, & Yuen, 2011; Ip, 2007; Irby et al.,
2018; Schuch et al., 2014; Umurungi, Mitchell, Gervais, Ubalijoro, & Kabarenzi, 2008; Watson
& Douglas, 2012; Wilson et al., 2007). Finally, photovoice enables youth participants to be
actively involved in data collection, analysis, and result dissemination, nurturing their interest in
scientific research (Foster-Fishman, Law, Lichty, & Aoun, 2010).
Photos are more appealing and powerful than words alone (Ip, 2007; Kovacic, Stigler,
Smith, Kidd, & Vaughn, 2014; Leung, Jun, Tseng, & Bentley, 2017; Robson et al., 2016;
Tanjasiri, Lew, Kuratani, Wong, & Fu, 2011). Collected photos provide more options for results
dissemination through photo exhibit, videos, and social media, in addition to researchers’
scientific publications and academic presentations. This feature of photovoice could significantly
improve the efficiency and effectiveness of dissemination activities to the public, policy makers
and community stakeholders and therefore facilitate collaborative efforts for policy change and
community health promotion (Irby et al., 2018; Petteway, Sheikhattari, & Wagner, 2019).
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SECTION TWO: MANUSCRIPT I

COMMUNITY AND INDIVIDUAL FACTORS ASSOCIATED WITH PERCEPTIONS
OF COMMUNITY SAFETY AMONG YOUTH IN FLORIDA: A SYNDEMIC
ANALYSIS USING STRUCTURAL EQUATION MODELING

Abstract

Objective: Perceived safety is an indicator of community violence that affects youth’s
well-being. The purpose of this study was to evaluate the mutual impact of individual risk
behaviors and disadvantaged neighborhood conditions on youth’s perceptions of community
safety by using structural equation modeling (SEM).
Methods: This study used survey data collected from middle and high school students in
West Central Florida in 2015. Besides the outcome variable measuring youth’s perceptions of
community safety, 14 observed variables gauging individual risk behaviors and disadvantaged
neighborhood conditions were included in the data analysis using a county wide sample
(N=25,147). A total of four models were conceptualized based on syndemic theory and analyzed
in Mplus 8 with the weighted least squares (WLS) estimation to assess how individual and
community risk factors mutually affect youth’s perceived safety. The measurement of the first
three SEM models was based on confirmative factor analysis (CFA), while the final model was
built on a second-order factor analysis. Each model’s goodness of fit was assessed.
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Results: Approximately seven percent of youth reported feeling unsafe in their
community while 92.7% reported being safe or somewhat safe. Alcohol use was the most
frequently reported individual risk behavior (26.5%), followed by feeling sad (21.2%), marijuana
use (14.9%), illegal drugs use (11.1%), and gun access without permission (8.9%). Between 11%
and 21% of youth reported some disadvantaged conditions as large problems in their community.
The initial SEM model did not indicate a good fit of the data so model modification was
conducted. Models 2 and 3 had a good fit of the data but were not statistically sound due to large
residuals and inadequacy of handling measurement error. The final model not only indicated a
good fit of the data, but also properly handled the measurement errors of all indicators and more
importantly, identified a theorized construct of a syndemic factor underlying two latent subconstructs with a second order factor analysis. In this final SEM model, the syndemic factor that
represented all individual and community risk indicators had a very strong negative correlation
with youth’s safe perception (β=-0.98).
Conclusions: Multiple individual risk factors and disadvantaged community conditions
interact with each other and affect youth’s perceptions of community safety. To reduce these cooccurring effects and to improve safe perceptions among youth, researchers and practitioners
should develop, implement, and evaluate comprehensive strategies targeting multiple risk factors
for perceptions of youth’s community safety rather than single-level efforts.

Introduction

Perceived safety is an indicator that reflects community violence, crimes, and
disadvantaged environments (Hoffman et al., 2018; Thomas et al., 2016). Youth exposed to
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violent environments tend to have lower perceptions of safety, particularly in the places where
crimes and violence often take place (Burgess Dowdell, 2006; CDC, 2019; Mmari et al., 2014;
Vagi et al., 2018). Such unsafe feelings are negatively associated with self-reported health
(Putrik et al., 2019). Youth’s perceived safety is not only linked to violence and crime, but also is
associated with negative health outcomes (e.g. depression), risk behaviors (e.g. gun violence,
substance use), and certain neighborhood characteristics (e.g. drug selling, gang activities)
(Assari & Caldwell, 2017; Burgess Dowdell, 2006; Emmert, Hall, & Lizotte, 2018; Haegerich et
al., 2014; Lovasi et al., 2014; Mmari et al., 2014; Spano et al., 2012). Identifying how these
individual and community risk factors are interrelated with each other will help to develop
comprehensive violence prevention strategies to improve the youth’s perception of safety.
Individual risk factors including weapon carrying, substance use (e.g. drinking, marijuana
use, drug use), and mental health issues have been identified to be associated with the perception
of community safety. Youth who have strong concerns about community safety are more likely
to carry a weapon for protection (Burgess Dowdell, 2006; Haegerich et al., 2014). Such weaponcarrying behaviors may contribute to drug selling, violent crimes, gang fights, and other
delinquencies, which in turn, cause more adolescents to feel unsafe and initiate more risk
behaviors (Emmert et al., 2018). Moreover, the unsafe perception is significantly associated with
lifetime marijuana use (Sartor et al., 2017). Adolescents who feel unsafe are more likely to start
drinking alcohol at a younger age than those feeling safe (Burgess Dowdell, 2006). In addition,
mental health problems, including depression and stress, are strongly associated with youth’s
perceived school safety (Assari & Caldwell, 2017; Nijs et al., 2014).
Interrelationships may exist among individual factors. First, compared with other age
groups, adolescents and young adults are at the highest risk of substance use and firearm-related
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behaviors (Emmert et al., 2018; McGinty & Webster, 2017). Illicit drug use is robustly
associated with an increased probability of weapon carrying among youth (Ferguson & Cricket
Meehan, 2010; Vaughn et al., 2012). Secondly, existing studies indicate that the relationship
between substance use and mental health issues is reciprocal. Substance users are more likely to
experience a wide range of health and social disparities, including depression (Buttram & Kurtz,
2015). Higher levels of depression symptoms are associated with earlier onset of alcohol use and
more frequent consumption (Johannessen, Andersson, Bjorngaard, & Pape, 2017). Lastly, the
association between gun violence and mental health problems has been identified. Youth who
reported to carry weapons at school were more likely to report depressive symptoms (Kopec et
al., 2010; Muula, Rudatsikira, & Siziya, 2008).
Neighborhood disadvantage or poor community conditions are strongly associated with
lower levels of perceived safety. The following features are considered as disadvantaged
community conditions: vacant homes or buildings, lack of street lights, lack of recreation
facilities, frequent crime activities, gang activities, drug use, and a high percentage of households
below the poverty level (Gary et al., 2007; Mennis et al., 2016; Mmari et al., 2014). Poor
neighborhood physical environments (e.g. trash, graffiti) are perceived as critical factors
contributing to violent behaviors by youth (Chonody et al., 2013). A qualitative study in multiple
sites across countries indicates that vacant homes contribute to youth feeling unsafe as these are
the places where drug users usually gather (Mmari et al., 2014).
Individual and community risk factors potentially interact. Researchers commonly
consider that a single behavior, such as weapon carrying, is part of a constellation of deviant
behaviors (e.g. substance use, physical violence, robbery, stealing), which may result from
common personality traits (mental health issues) and environmental conditions (Walsh et al.,
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2013; Webster et al., 2016). Adolescents who are exposed to community violence are more
likely to initiate weapon carrying (Reid et al., 2017; Spano et al., 2012). After adjusting for
baseline levels of depressive symptoms, neighborhood characteristics (e.g. vandalism, litter or
trash, vacant houses, drug selling, and robberies) are still associated with depressive symptoms in
follow-up research (Latkin & Curry, 2003). In addition, substance use among youth is enhanced
by neighborhood disadvantage such as the presence of drug sellers, which also causes unsafe
feelings among other adolescents (Mennis & Mason, 2012; Reboussin et al., 2015).
To the best of our knowledge, no studies have assessed the influence of multilevel factors
on youth’s perceived safety. To bridge the gaps and have a better understanding of youth
perceived safety and its influential factors, advanced analytical methods should be conducted,
such as structural equation modeling (SEM), which has the potential to include multiple factors
into a model.
Another research gap is that only a few studies on perceived safety have applied a
theoretical framework to guide study designs or data analyses. Studies on community violence
and youth violence need theoretical evidence to gain comparable and reliable results (Antunes &
Ahlin, 2017). In order to explore the associations between individual factors and community
factors, as well as their mutual effects on youth’s perception of safety, the syndemic theory was
chosen as the theoretical framework for our study. Specifically, it provides theoretical support
for SEM model conceptualization. Therefore, the purpose of this study was to evaluate the
mutual impact of neighborhood characteristics and individual behaviors on youth’s perceptions
of community safety in Florida, guided by syndemic theory using structural equation modeling
(SEM).
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Methods
Survey and Dataset
This study followed a cross-sectional design using existing data collected by the Youth
Outreach Survey. This survey was created by the leadership council of Safe & Sound
Hillsborough, a violence prevention collaborative in Hillsborough County, Florida to provide
valuable insights on the risk and protective factors that affect children’s perceived safety in their
neighborhoods (Safe and Sound Hillsborough, 2014). This survey included a series of questions
in eight health-related areas including: youth’s perceptions of safety at home, at school and in the
community, gun-related behaviors, mental health, substance use, adult caring and
intergenerational closure, social cohesion and community involvement, neighborhood
disadvantage, and gang activities in the neighborhood. All questions were taken from national
surveys or previous violence prevention programs.
The Youth Outreach Survey was administered online by the Hillsborough County School
Board in October 2015 for all middle and high public schools in Hillsborough County, with 100
students per grade level. Over 26,000 surveys (N=26,515) were collected from middle and high
students. Access to the collected data was obtained through an internal use agreement with the
Harrell Center for the Study of Family Violence at the University of South Florida College of
Public Health.

Measures
Outcome variable.
Perceived safety was the outcome variable in our study, which was measured by one
question asking how safe participants consider their neighborhood. Valid response options
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ranged from 1 (not safe) to 3 (very safe). This variable was dichotomized as 1 (not safe) and 2
(safe, combining the original responses of somewhat safe and very safe) to facilitate data
analysis.
Observed variables (indicators).
A total of 14 observed variables assessed individual risk behaviors and disadvantaged
neighborhood conditions. These observed variables were served as indicators in the measurement
of latent individual and community syndemic factors associated with youth’s perceived safety. A
concise description of each variable is provided below.
The individual syndemic factor was measured by the following five observed variables or
indicators: 1) Gun accessibility. One item measured if participants had gotten a loaded gun
without adult permission during the school year. This question was taken from School Crime
Supplement (SCS) to the National Crime Victimization Survey (NCVS). Original response options
included 1 (no) and 2 (yes). 2) Sadness. One item measured if participants stopped doing usual
activities because they felt sad or hopeless for at least two weeks in the past year, which was
borrowed from the Center for Disease Control and Prevention’s Youth Risk Behavior Survey
(CDC’s YRBS). Valid response options included 1 (no) and 2 (yes). 3) Drinking. One item
assessed the number of days for alcohol drinking during a lifetime. Original response options
ranged from 1 (0 days) to 7 (100 days or more), which was dichotomized into 1 (no) and 2 (yes)
for analysis. 4) Marijuana use. One question measured the number of times for marijuana use
during a lifetime. Original response options ranged from 1 (0 times) to 7 (100 times or more),
which was dichotomized into 1 (no) and 2 (yes) for analysis. 5) Illegal use of prescription drugs.
One item measured the number of times of taking a prescription drug without a doctor’s
prescription. Original response options ranged from 1 (0 times) to 6 (40 times or more), which
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was dichotomized as 1 (no) and 2 (yes) for analysis. The three items related to substance use
were also taken from CDC’s YRBS.
The community syndemic factor was measured by a standardized neighborhood
disadvantage scale. This scale was taken from the Harvard Youth Violence Prevention Center’s
Boston Data project. Nine items were included in the scale, describing the general environmental
and social conditions of the neighborhood, such as people drinking in public, using drugs, selling
drugs, not having enough money for basic needs, people hanging around and causing trouble,
gunshots and shootings, litter and trash on sidewalks, graffiti on buildings and walls, and
deserted houses. Valid response options ranged from 1 (not a problem) to 3 (big problem).
Higher scores indicated worse neighborhood problems.

Data Analysis
Preliminary steps including data cleaning and re-coding were conducted to facilitate SEM
model building and analysis. After removing cases with missing data for all use variables, a final
sample (n= 25,147) was determined. Cases with at least a valid variable were kept as SEM has
the potential to manage such situations through model-based methods. None of the observed
variables were normally distributed. These preliminary steps and demographic descriptions of
the final sample were processed in SPSS 25.
A total of four SEM models were built, modified, and analyzed in Mplus 8. The initial
model (model 1) was conceptualized based on syndemic theory with the hypothesis that all
indicators, regardless of being at the individual level or community level, would imply a single
latent syndemic factor and therefore mutually affect the outcome variable (Figure 3). Model 2
was based on the hypothesis that individual and community indicators would measure two latent
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syndemic factors respectively, while the two latent factors affect the outcome variable as
covariance (Figure 4). Model 3 had the same theoretical assumption with model 2, with a minor
adjustment of the analytical technique (Figure 5). In the final model (model 4), it was hypnotized
that all indicators would imply an individual latent factor and a community latent factor
separately, and then the two latent factors would indicate a single syndemic factor that directly
affect youth’s perceived safety (Figure 6). The measurement part of the first three SEM models
were based on confirmative factor analysis (CFA), while the last one was built on a second-order
factor analysis.
Instead of the commonly used maximum likelihood (ML) estimation, weighted least
squares (WLS) method (Estimator: WLSMV) was chosen for model analyses in this study, based
on the following reasons: 1) Given that ML is more likely to generate biased parameters (e.g.
standard errors) if data are not normally distributed, WLS estimation is more appropriate to use
in the analysis of categorical variables with severely asymmetrical distributions (Allison, 2017;
Kline, 2016); and 2) Compared with ML, WLS is much less computationally demanding in
Mplus when conducting CFA with categorical factor indicators, especially in the situation with a
large sample size (Muthén & Muthén, 2017).
Each model’s goodness of fit was assessed by the following indices and criteria (cutoff
for well-fitting models in parentheses): (1) the root mean square error of approximation
(RMSEA) (<0.06); (2) the Comparative Fit Index (CFI) (>0.95); (3) the Tucker-Lewis Index
(TLI) (>0.95); and (4) the standardized root mean square residual (SRMR) (<0.08) (Kline, 2016).
As for parameter estimation, both unstandardized and standardized coefficients were reported.
The data analysis process and report writing were done following the published SEM reporting
guidelines to ensure quality (McDonald & Ho, 2002; Schreiber et al., 2006).
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Results
Sample Statistics
The demographic characteristics of the final sample, the percentage of each individual
behavior and neighborhood problem, and the data coverage for each use variable were assessed
before the SEM analyses were conducted.
Demographics.
As shown in Table 1, 52.4% of youth who completed the survey were males while 47.6%
were females. Most participants (69.1%) were between 11-14 years old, 29.5% were between 1518 years old, and only 1.4% were 19 or older. With regard to race and ethnicity, youth reported
themselves as White (42.0%), Black/African American (25.0%), Asian/South Asian (5.5%) or
another race or ethnicity (27.5%). In addition, 37.8% of youth considered themselves as Hispanic
or Latino.
Variable characteristics.
Over seven percent (7.3%) of youth reported feeling unsafe in their neighborhood while
92.7% of youth reported being safe or somewhat safe. As for individual behaviors, alcohol use
was most frequently reported (26.5%), followed by feeling sad (21.2%), marijuana use (14.9%),
illegal use of prescription drugs (11.1%), and gun access without permission (8.9%). Among the
community variables, drug selling (20.7%) and drug use/addiction (20.3%) were most likely to
be considered as big problems in their neighborhood, followed by litter and trash on the
sidewalks (19.4%), gang activity (19.0%), gunshots and shootings (17.2%), lack of money for
basic needs (16.5%), drinking in public (15.2%), graffiti on walls (11.7%), and deserted houses
(11.4%) (Table 2).
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Data coverage.
The coverage of valid data for each variable in this study ranged from 76.9% to 97.8%
(Table 2). Almost all observed individual variables had a relatively high coverage (>97%) except
the sadness variable, which had a very low coverage (76.9%) among all observed variables.
Generally, observed community variables had a moderate coverage of less than 90%. The main
reason for the low and moderate coverage of valid data was probably the existence of “no
opinion” or “don’t know” options in the original survey questions.
Correlation matrix.
As shown in the correlation matrix (Table 3), observed individual variables, including
gun accessibility, feeling sad, alcohol use, marijuana use, and illegal use of prescription drugs,
were positively correlated with each other but negatively associated with youth’s perceived
safety. Meanwhile, observed community variables were strongly correlated with each other
while showing a negative association with perceived safety.

SEM Models
A total of four SEM models were conceptualized and analyzed to assess how individual
and community risk factors mutually affect youth’s perceived safety through latent syndemic
factors. All the models were theoretically applicable, but the final model was the most
statistically appropriate one.
Model 1 (Initial SEM model with a latent syndemic factor).
To test the initial hypothesis that all indicators, regardless of being individual or
community factors, implied a single latent syndemic factor that affected the outcome variable,
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model 1 was conceptualized and assessed (Figure 3). As shown in Table 4, the initial model did
not indicate a good fit of the data. Therefore, model modification was conducted.
Model 2 (Modified SEM model with two latent syndemic factors).
In model 2, individual and community indicators measured two latent syndemic factors
respectively, which were associated with the outcome variable as covariance (Figure 4). This
model fit the data very well (RMSEA=0.04; CFI=0.99; TLI=0.99; SRMR=0.04). However,
modification was suggested by the Mplus program because a large portion of the sadness
variance was not able to be explained by the latent individual factor. In other words, the latent
factor did not represent enough information related to the sadness variable.
Model 3 (Re-modified SEM model with two latent syndemic factors).
Corresponding to the Mplus modification suggestions, the sadness variable was moved
out of the set of indicators of the individual latent factor. Instead, it was correlated with the
individual and community latent factors in model 3 (Figure 5). This model had a good fit of data
(RMSEA=0.04; CFI=0.99; TLI=0.99; SRMR=0.04). However, the sadness variable was no
longer included in the latent factor analysis (the SEM measurement model) and its measurements
errors were not able to be handled by the latent factor analysis. This was not acceptable as this
variable had a very low coverage of valid data among all the observed variables and its
measurement error would potentially affect the accuracy of model estimation without being
properly handled. Given this consideration, further model modification was conducted.
Model 4 (Final SEM model with a second-order factor analysis).
The measurement part of model 4 was a second-order factor analysis, to test the
hypothesis that indicators implied an individual latent factor and a community latent factor, and
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the two latent factors indicated a latent syndemic factor that affected youth’s perceived safety
(Figure 6). Model 4 showed a well fit of the data, with RMSEA=0.04, CFI=0.99, TLI=0.99, and
SRMR=0.05 (Table 4). More importantly, it properly handled the measurement errors of all
indicators while the latent factors well represented the indicators. Therefore, model 4 was the
final SEM model and no modification was needed. In the final SEM model, all associations
between variables were statistically significant (Table 5). The syndemic factor that represented
all individual and community risk indicators showed an extremely strong negative correlation
with youth’s safety perception (β=-0.98). This final model was further tested by gender, age, and
race (Tables A4-A6).

Discussion

Violence is an urgent public health issue in the United States that particularly affects
children and youth (David-Ferdon & Simon, 2014). Youth tend to feel unsafe when exposed to
violent environments (David-Ferdon & Simon, 2014). This study shows that multiple individual
risk factors and disadvantaged community conditions interact with each other and mutually
affect youth’s perceptions of community safety.
At the individual level, youth’s risk behaviors including weapon carrying, substance use,
and feeling sad, are intertwined and co-occurred. These individual indicators are highly
correlated with each other and imply a single latent factor. The occurrence of youth’s risk
behaviors identified in the results of this study is consistent with the existing evidence shown in
previous studies, which have indicated the bivariate associations between gun violence,
substance use, and mental health problems (Chen & Wu, 2016; Dudovitz, McCoy, & Chung,
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2015; Ferguson & Cricket Meehan, 2010; Muula et al., 2008; Reid et al., 2017; Sartor et al.,
2017; Vaughn et al., 2012).
Disadvantaged neighborhood conditions also tend to co-occur and strongly imply a single
latent factor at the community level, which is negatively associated with youth’s perception of
safety. This finding is also consistent with numerous previous studies (Gary et al., 2007; Mennis
et al., 2016; Mmari et al., 2014). Meanwhile, violence and gun shootings affect entire
communities by disrupting social services and increasing health care cost, which may have a farreaching negative influence on youth’s perceived safety, school attendance, and health outcomes
(CDC, 2019; David-Ferdon et al., 2016). Therefore, preventing violence and reducing
community risk factors are critical in the improvement of community safety.
Furthermore, the individual and community factors are highly correlated and closely
intertwined. As shown in this study, when individual risk behaviors and poor community
conditions co-occur, they tend to indicate syndemic effects and mutually affect youth’s
perceptions of community safety. This finding provides further evidence on the interaction
between individual and community risk factors identified by previous studies, indicating that
disadvantaged neighborhood environments are more likely to initiate youth’s risk behaviors (e.g.
weapon carrying), which in turn, worsen the community problems and cause more youth to be
exposed (Reboussin et al., 2015; Reid et al., 2017; Walsh et al., 2013; Webster et al., 2016).
This study also provides implications for future research and prevention programs by
identifying how these individual and community risk factors are interrelated with each other. To
reduce these co-occurring effects, researchers and practitioners should develop and implement
comprehensive strategies rather than single-level efforts when implementing prevention
programs. Focusing on a single factor will not achieve maximum effects in improving youth’s
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perceptions of safety. Programs that increase social support for youth and build long-term youthadult relationships in the community are recommended to reduce the co-occurrence of multiple
forms of violence and risk behaviors (Culyba, Miller, Albert, & Abebe, 2019). Other strategies to
reduce risk behaviors include using violence prevention education, problem-solving skills, life
skills training, parenting skills and family relationship programs, peer programs, education
champions, and community norm change (CDC, 2015; David-Ferdon et al., 2016).
This study bridges the gap in the literature in terms of theory application and SEM
analyses. To the best of our knowledge, this is the first study that applies syndemic theory to the
topic of youth’s perceived safety. This study demonstrates that syndemic theory is not
constrained to HIV-related topics. Also, a theory-driven approach makes it possible to generate
comparable results within this topic, which has been highly recommended by researchers
(Antunes & Ahlin, 2017). Moreover, instead of commonly used logistic regression techniques,
this study utilized SEM for data analyses. Benefiting from this robust multivariate statistical
method, the interrelationships among multiple observed variables have been identified, latent
syndemic factors are able to be established, measurement errors of observed variables are well
managed, and missing data have been properly handled without deletion. In addition, the sample
size is large enough to produce reliable results.
Limitations, however, do exist. Due to the nature of secondary data analysis,
measurement errors cannot be handled in the survey development or the data collection stage.
Because of the existence of “no opinion” or “don’t know” options in the original survey
questions, 11 out of the 15 observed variables fail to reach 90% of valid data coverage. However,
the measurement errors have been properly managed by SEM analyses. Also, because of the
cross-sectional design of this study, factor relationships should be interpreted as reciprocal rather
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than directional. To determine causal effects of one factor to another, longitudinal data would be
needed for future research. Additionally, although the sample is representative of students in
public middle- and high-schools in Hillsborough County in Florida, generalizations of the results
beyond this population should be done cautiously.

Conclusion

Through SEM analyses guided by syndemic theory, this study has identified the
interaction and co-occurrence of multiple individual risk factors and disadvantaged community
conditions, which mutually affect youth’s perceptions of community safety. Such syndemic
effects are negatively associated with feeling unsafe among youth. To reduce these co-occurring
effects, researchers and practitioners should develop and implement comprehensive strategies
rather than single-level efforts to improve the perceptions of community safety among youth. In
future, longitudinal studies are recommended to determine the causal relationships between
factors and provide further evidence on the syndemic effects identified by this study.
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Table 1. Demographics in the final sample of youth participants (N=25,147)
Frequency

Percent

Data
Coverage

Valid N*

Valid
Percent**

Gender
Male
Female

12662
11503

50.4%
45.7%

96.1%
96.1%

24165
24165

52.4%
47.6%

11-14
15-18
19+

16773
7145
344

66.7%
28.4%
1.4%

96.5%
96.5%
96.5%

24262
24262
24262

69.1%
29.5%
1.4%

White
African American
Asian/South Asian
Other

10074
6007
1311
6596

40.1%
23.9%
5.2%
26.2%

95.4%
95.4%
95.4%
95.4%

23988
23988
23988
23988

42.0%
25.0%
5.5%
27.5%

9138
15016

36.3%
59.7%

96.1%
96.1%

24154
24154

37.8%
62.2%

Age

Race

Ethnicity
Hispanic/Latino
Other
*

Valid N = Data coverage * Sample size (N)
Valid percent (%) = Frequency / Valid N

**
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Table 2. Frequencies and percentages of observed variables (N=25,147)
Percent

Data
Coverage

Valid
N*

Valid
Percent**

1585
20105

6.3%
79.9%

86.3%
86.3%

21690
21690

7.3%
92.7%

No
Yes

22404
2187

89.1%
8.7%

97.8%
97.8%

24591
24591

91.1%
8.9%

No
Yes

15241
4093

60.6%
16.3%

76.9%
76.9%

19334
19334

78.8%
21.2%

No
Yes

17950
6458

71.4%
25.7%

97.1%
97.1%

24408
24408

73.5%
26.5%

No
Yes

20749
3644

82.5%
14.5%

97.0%
97.0%

24393
24393

85.1%
14.9%

No
Yes

21702
2699

86.3%
10.7%

97.0%
97.0%

24401
24401

88.9%
11.1%

Drinking in public
Not a problem
Small problem
Big problem

13372
4663
3237

53.2%
18.5%
12.9%

84.6%
84.6%
84.6%

21272
21272
21272

62.9%
21.9%
15.2%

Drug use/addiction
Not a problem
Small problem
Big problem

12173
3447
3978

48.4%
13.7%
15.8%

77.9%
77.9%
77.9%

19598
19598
19598

62.1%
17.6%
20.3%

12968
2467
4018

51.6%
9.8%
16.0%

77.4%
77.4%
77.4%

19453
19453
19453

66.7%
12.7%
20.7%

Frequency
Outcome Variable
Perceived safety
Not Safe
Safe
Observed Individual Variables
Gun accessibility
Sadness
Alcohol use
Marijuana use
Illegal drug use

Observed Community Variables

Drug selling
Not a problem
Small problem
Big problem

31

Table 2. Frequencies and percentages of observed variables (N=25,147) (Continued)
Percent

Data
Coverage

Valid
N*

Valid
Percent**

11187
4429
3089

44.5%
17.6%
12.3%

74.4%
74.4%
74.4%

18705
18705
18705

59.8%
23.7%
16.5%

Not a problem
Small problem
Big problem

12463
4617
4004

49.6%
18.4%
15.9%

83.8%
83.8%
83.8%

21084
21084
21084

59.1%
21.9%
19.0%

Litter and trash
Not a problem
Small problem
Big problem

10930
7147
4352

43.5%
28.4%
17.3%

89.2%
89.2%
89.2%

22429
22429
22429

48.7%
31.9%
19.4%

Not a problem
Small problem
Big problem

16668
2494
2531

66.3%
9.9%
10.1%

86.3%
86.3%
86.3%

21693
21693
21693

76.8%
11.5%
11.7%

Deserted houses
Not a problem
Small problem
Big problem

14132
3567
2275

56.2%
14.2%
9.0%

79.4%
79.4%
79.4%

19974
19974
19974

70.8%
17.9%
11.4%

15685
2097
3704

62.4%
8.3%
14.7%

85.4%
85.4%
85.4%

21486
21486
21486

73.0%
9.8%
17.2%

Frequency
Lack of money
Not a problem
Small problem
Big problem
Gang activity

Graffiti

Shootings
Not a problem
Small problem
Big problem
*

Valid N = Data coverage * Sample size (N)
Valid percent (%) = Frequency / Valid N

**
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Table 3. Correlation matrix of the observed variables in the SEM models
Observed Variables
1. Gun accessibility
2. Sadness
3. Alcohol use
4. Marijuana use
5. Illegal drug use
6. Drinking publicly
7. Drug addiction
8. Drug selling
9. Lack of money
10. Gang activity
11. Litter and trash
12. Graffiti
13. Deserted houses
14. Shootings
15. Perceived safety

1

2

3

4

5

6

7

8

9

10

11

12

13

0.32
0.56 0.30
0.59 0.29 0.81
0.54 0.34 0.61 0.69
0.23 0.25 0.14 0.24 0.25
0.25 0.27 0.17 0.26 0.25 0.88
0.30 0.26 0.22 0.32 0.28 0.85 0.95
0.22 0.31 0.12 0.21 0.22 0.73 0.78 0.79
0.21 0.27 0.11 0.19 0.22 0.80 0.85 0.86 0.75
0.17 0.24 0.07 0.13 0.16 0.71 0.72 0.72 0.67 0.74
0.23 0.22 0.13 0.25 0.25 0.78 0.82 0.86 0.76 0.82 0.74
0.26 0.23 0.17 0.26 0.27 0.74 0.78 0.79 0.73 0.76 0.74 0.84
0.25 0.21 0.14 0.25 0.25 0.80 0.87 0.90 0.79 0.85 0.72 0.89 0.82
-0.36 -0.37 -0.29 -0.37 -0.39 -0.61 -0.60 -0.62 -0.53 -0.61 -0.54 -0.53 -0.57 -0.61

Table 4. Goodness of fit of the SEM models
SEM Models
Model 1 (initial)
Model 2 (modified)
Model 3 (re-modified)
Model 4 (final)
*

14

Goodness of Fit*
RMSEA

CFI

TLI

SRMR

0.13
0.04
0.04
0.04

0.95
0.99
0.99
0.99

0.94
0.99
0.99
0.99

0.13
0.04
0.04
0.05

Goodness of fit criteria: RMSEA < 0.06; CFI > 0.95; TLI > 0.95; SRMR < 0.08.
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Table 5. Parameter estimation of the final SEM model (N=25,147)
Unstandardized
coefficient

Standardized
coefficient (β)

S.E.

P-Value

R2

First-order factors with observed indicators
Individual latent factor

Gun accessibility
Sadness
Alcohol use
Marijuana use
Illegal drug use

1.00
0.73
1.12
1.34
1.09

0.70
0.52
0.79
0.94
0.77

0.01
0.01
<0.01
<0.01
<0.01

0.00
0.00
0.00
0.00
0.00

0.49
0.27
0.63
0.88
0.59

Community latent factor

Drinking publicly
Drug addiction
Drug selling
Lack of money
Gang activity
Litter and trash
Graffiti
Deserted houses
Shootings

1.00
1.09
1.10
0.94
1.02
0.90
1.03
0.98
1.05

0.88
0.97
0.97
0.83
0.90
0.79
0.91
0.86
0.93

<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.78
0.93
0.95
0.69
0.81
0.63
0.83
0.75
0.87

0.56
1.00

0.46
0.66

0.01
0.01

0.00
0.00

0.22
0.44

-1.68

-0.98

0.02

0.00

0.97

Second-order factor with indicators
Syndemic factor

Individual latent factor
Community latent factor

Structural model
Perceived safety

Syndemic factor
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Figure 3. SEM model 1 (initial conceptual model) and results
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Figure 5. SEM model 3 (re-modified) and results
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Figure 6. SEM model 4 (final) and results
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SECTION THREE: MANUSCRIPT II

EXPLORATION OF FACTORS THAT MAKE YOUTH FEEL SAFE/UNSAFE: A
PHOTOVOICE PROGRAM IN WEST CENTRAL FLORIDA

Abstract

Purpose: Perceived safety is an indicator of community and youth violence. Photovoice
is a qualitative method that helps people to identify community issues and to advocate for social
change through photo taking, discussions, and exhibition. This photovoice study was done to
explore reasons that make youth feel safe or unsafe in their community.
Methods: This study was conducted in West Central Florida. Recruitment was conducted
online through social media and in-person through community-based agency contacts and the
posting of flyers. All participants (N=6), aged 12-18, chose to use their personal phones for
photo taking although disposable cameras were available. This study included a training session,
two photo-taking sessions, and two follow-up photo discussions. Photo discussion and analysis
were guided by a revised SHOWeD framework.
Results: A total of 120 photos were collected, with 64 describing safe perceptions, 54
showing unsafe feelings, and 2 addressing both safe and unsafe feelings among the six youth
participants. The reasons that made youth feel safe included safe physical environments and
community cohesion, family cohesion and a home security system, traffic safety, and public
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safety. The unsafe themes included traffic concerns, bad community environments, human
trafficking, kidnapping and sexual offenders, gun-related concerns, school bullying, hacking, and
hurricanes.
Conclusions: Photovoice provides an ideal way for youth to explore community assets
and issues. By exploring the reasons for youth feeling safe/unsafe in their community, this study
provides recommendations for future programs to improve perceived safety for children and
adolescents.

Introduction

A safe environment is critical for children and youth’s well-being and development
(CDC, 2014). Certain neighborhood assets (e.g. caring adults, social cohesion, and collective
efficacy), could reduce youth’s risk behaviors and moderate the negative influences of
community violence and disadvantage, and therefore potentially increase youth’s safe feeling in
their community (Fagan, Wright, & Pinchevsky, 2014; Hardaway, Sterrett-Hong, Larkby, &
Cornelius, 2016; Hipp, 2016; Ozer, Lavi, Douglas, & Wolf, 2017; Sampson, Raudenbush, &
Earls, 1997). By contrast, risk behaviors and community issues, such as crimes, weapon carrying
behaviors, substance use, mental health problems, disadvantaged neighborhood conditions, and
exposure to community violence, could have a significant negative influence on youth’s physical
and mental health, as well as their perceptions of community safety (Assari & Caldwell, 2017;
Burgess Dowdell, 2006; Lovasi et al., 2014; Nijs et al., 2014; Putrik et al., 2019; Vagi et al.,
2018; Wright et al., 2017).
Photovoice is a qualitative method that helps people to identify their concerns in the
neighborhood through photo taking, to inspire critical thinking of community issues through
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photo discussions, and to reach policy makers and enhance community improvement through
photo exhibitions (Wang, 2006; Wang & Burris, 1997). It was conceptualized based on
documentary photography, feminist theory, critical consciousness, and health education (Wang
& Burris, 1994, 1997; Wang et al., 1996). Photovoice was first applied to Chinese women to
inform policy makers about their health and community issues (Wang & Burris, 1994, 1997;
Wang et al., 1996). Since the early 2000s, it has been widely applied to studies and intervention
programs aiming to explore and improve the neighborhood environment and to address
community issues related to violence, community safety, risk behaviors (e.g. tobacco use, drug
use), physical activity, and health disparities (Brazg, Bekemeier, Spigner, & Huebner, 2011;
Chonody et al., 2013; Helm et al., 2015; Petteway et al., 2019; Saimon et al., 2015). It is
appropriate to use for the exploration of community issues that affect people’s well-being (Brazg
et al., 2011; Saimon et al., 2015).
Photovoice provides an appropriate way for youth to explore community assets and
issues, and therefore empowers them to improve community environments which they are
exposed to and have a substantial influence on their health (Wang, 2006). Specifically, it engages
youth in expressing their concerns about community safety and violence, identifying issues
important to them, and developing their critical thinking for social action (Bader, Wanono,
Hamden, & Skinner, 2007; Irby et al., 2018; Umurungi et al., 2008). Considering adolescents’
literacy levels and the visual nature of this method, photovoice provides a more interactive and
appealing way to involve youth compared with direct questioning and words alone (Kovacic et
al., 2014; Leung et al., 2017; Robson et al., 2016).
Although some individual and community factors have been identified to influence
youth’s perceptions of safety (e.g. crime, substance use), these factors are primarily from
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quantitative studies. Qualitative studies are needed to explore factors that potentially increase
youth’s perception of community safety while decreasing the role of individual risk behaviors
and influence of neighborhood disadvantage. Moreover, current photovoice studies on
community safety have been largely focused on the walkability of a neighborhood and the
creation of a safe environment for physical activity (Bilinski, Henry, Humbert, & Spriggs, 2013;
Saimon et al., 2015; Winter et al., 2016). More factors that affect youth’s perceived safety should
be explored. In order to bridge the research gaps and to provide additional information for future
research, a qualitative study using photovoice was conducted in West Central Florida. The
purpose of this study was to explore factors contributing to the perceptions of community safety
among youth. Specifically, the research questions included:
1) What makes you feel safe in your community?
2) What makes you feel unsafe in your community?

Methods

Research Design and Participants
This photovoice study was conducted in summer and fall of 2019 in Hillsborough
County, Florida and surrounding areas. Adolescents were eligible to participate if they were
studying in a middle or high school or if they were 12-18 years old living in a community located
in Hillsborough county and surrounding areas. Recruitment was conducted both online through
social media and in-person through community-based agency contacts, on-site recruitment
during community events, and posted flyers. The majority of participants was found through the
parent’s Facebook Messenger, email or by telephone.

42

A total of 12 youth (five males and seven females) assented to participate in this study,
while six of them completed photo taking and discussions (five females and one male). Their
average age was 13.3 years. A total of 120 photos were collected, with 66 describing youth’s
safe perceptions and 54 addressing unsafe feelings.

Materials
Disposable cameras were distributed to participants who attended the training session in
person. Online participants could also receive free disposable cameras if they provided a mailing
address. Personal equipment, such as digital cameras or smart phones, were allowed to be used if
youth had access to them. In this study, all the participants chose to use their personal phones or
their parent’s phones for photo taking.

Procedure
The study included a training session and two photo-taking sessions. Data were collected
from July to October in 2019. At the training session, participants were provided with the
information on ethical and technical use of the camera, as well as the concept of photovoice.
Then participants were given disposable cameras and asked to take 15-20 photos in their
neighborhood that made them feel safe or unsafe in 2 weeks. Adults (e.g. parents or caregivers)
were allowed to accompany them for photo taking in their community for safety purposes. The
researchers stated to adults that no opinions should be given in the process.
After each session of photo taking, participants were asked to turn in the photos and then
select photographs that best represented their community assets or issues in terms of perceived
safety. Participants discussed their selected photos and framed stories guided by the SHOWeD
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framework, including questions of photo description (e.g. what do you See here; what is really
Happening here; how does this relate to Our lives), reason exploration (e.g. Why does this
situation, concern or strength exist), and social action (what can we Do about it) (Wang, 1999).
Initially, all five questions were utilized for participants to describe a single photo, but responses
were redundant, and youth were reluctant to answer if they already mentioned relative
information. Therefore, we used a revised SHOWeD framework, which focused on the photo
description and reason exploration rather than strictly following the five questions. Also,
questions were explained or modified based on the participants’ literacy levels when conducting
photo discussions. Probing questions were asked if necessary. Alternatively, participants could
provide written narratives of selected photos if they preferred. At the end of photo discussions,
participants were also asked if they perceived any connections between photos and asked to
explain these connections.

Thematic Analysis
A research team consisting of the primary researcher and two senior researchers worked
together for the thematic analysis. An initial code list was developed based on the primary
researcher’s field notes. Then recordings were transcribed by the primary researcher. The method
of abridged transcript was utilized in order to match the quotes with the photos. The code list was
revised and adjusted in the process of record transcribing to include emerging themes. Upon
completion of transcription, the research team met to review the code list, discussed each code,
and made revisions. After the code list was finalized, the entire dataset was coded for themes by
the primary researcher. The two senior researchers supervised the coding process and reviewed
the coded photos and transcriptions. After a second round, adjustments were made as suggested.
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In addition, the interconnections between photos or codes were assessed based on the
syndemic model. The syndemic model is a combination of syndemic theory and the socioecological model, utilized to understand and address health outcomes from multiple perspectives
and the interconnections between different health-related issues (Gonzalez-Guarda, FloromSmith, et al., 2011).

Trustworthiness
Trustworthiness was evaluated by the following criteria: credibility, dependability,
confirmability, and authenticity (Guba & Lincoln, 1994; Lincoln & Guba, 1985). Strategies used
to improve trustworthiness in this study included audit trail (e.g. audio recordings, transcripts,
and researcher’s notes), peer debriefing, code-recode process, and rich quotes. Specifically,
audio recordings, transcripts, and rich quotes were used to increase credibility and
confirmability. In this study, all photo discussions were recorded and transcribed. To show the
data and findings, 2-4 photos were selected to illustrate each main theme, with a corresponding
quote for each photo. Additional quote examples are provided in the Tables and in the Results
section. Furthermore, the code-recode process and peer debriefing were applied to achieve
dependability and authenticity. As stated previously, the initial code book was discussed within
the research team for revisions and suggestions. Also, preliminary findings were presented to the
team members in order to confirm that photos and discussions were interpreted appropriately and
to minimize the biases of the primary researcher.
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Ethical Consideration
This study was approved by the Institutional Review Board of University of South
Florida. For participants younger than 18 years old, a signed parental consent form and a signed
child assent form (if applicable) were obtained before the study began. Parents were always
contacted first before reaching out to their children during the study. Youth aged 18 or order,
signed an adult consent form and communicated with the primary researcher directly. Collected
data, including photos, narrative descriptions, field notes, and group discussion recordings, were
kept confidential. No photographs with identifiable features were released or published.

Results

A total of 120 photos were collected in this study, with 64 photos describing safe
perceptions, 54 showing unsafe feelings, and two addressing both safe and unsafe feelings
among the six youth participants. The main reasons that made youth feel safe or unsafe are
addressed below.

Safe Perceptions – “What makes you feel safe in your community?”
The main themes representing youth’s safe perceptions in their neighborhood included
safe physical environments and community cohesion, family cohesion and protection, traffic
safety, and public safety (Table 6). Besides the main themes, natural views, therapist, and safety
videos in the plane were also photographed and mentioned by participants (Table 7).
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Safe Theme 1: Safe physical environments and community cohesion.
Among the reasons that made youth feel safe in their community, safe physical
environments and community cohesion were most commonly photographed (n=22) and
mentioned in photo discussions. Specifically, safe physical environments (e.g. gated community,
clean environments, and availability of basic infrastructures), high levels of community
cohesion, and having a sense of belonging in a community contributed to youth’s safe
perceptions. Selected photos and corresponding descriptions of community cohesion and safe
environments are presented in Figure 7, with additional quotes shown in Table 6 and in the main
text.
With regard to physical environments, a gated community made youth feel safe as no
random people or vehicles were able to get into the community without knowing an access code
(Figure 7). Within the community, gated swimming pool and dog parks were also considered as
safe by youth participants (Table 6), as a participant mentioned: “This is the (gated) pool and I
like it...Because no other people can come in unless you have the code”.
Moreover, fences were photographed and mentioned by participants as a reason for safe
perceptions because fences could block burglars and wild animals. Also, clean environments
without trash and the availability of basic infrastructure, such as a lamppost, fire hydrant, and life
ring buoy by the pool, were considered to increase youth’s safe feelings (Figure 7). One
participant explained why the lamppost would increase safety, saying: “It makes me feel safe
because it is not all in the dark ... you cannot confuse things for something that you might think it
is dangerous...you feel safe”.
Community cohesion also contributed to youth’s safe perceptions. One participant
mentioned that her community and neighbors made her feel very safe, as she knew people in her
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community, and trusted them. She explained: “It is knowing people in my community that makes
me feel safe. Because if I know someone, I trust them more ... so if I trust people more, I feel
safer around people than around people I do not know”.
In addition, the sense of belonging in the community, which is another perspective of
community cohesion, also contributed to youth’s safe feelings (Figure 7). As one participant
mentioned: “This (my community) makes me feel safe because I feel relaxed and I feel calm. I
don’t feel any danger because I am in my own community. And I am not... like...in some ... like
the middle of nowhere.”
Safe Theme 2: Family cohesion and home protection.
Family cohesion and home protection were also commonly photographed (n=14) and
mentioned by youth participants. Subthemes included caring parents and supportive
relationships, a home security system, and having a safe space at home (e.g. a separate bedroom).
Selected photos and corresponding descriptions of family cohesion and home protection are
shown in Figure 8.
Caring parents, especially the protection from the father, were highlighted by female
participants. Two participants photographed family members holding hands together to show
how caring parents made them feel safe (Figure 8). Also, a participant took a photo of a hug and
explained: “This is me hugging my dad actually. My dad helps feel safe, because I know I am
near him and he can protect me.”
Moreover, a home security system and locks on the door contributed to youth’s safe
feelings at home, as the system would alarm if someone tried to break in (Figure 8). Also, with
the home security system, participants did not have to go outside to talk to the strangers who
visited their home. One participant explained: “That (the monitor) shows you who is outside the
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door, then you do not have to feel...go outside. What if somebody that was dangerous out there,
you can check and talk to them through there, anything”.
In addition, a few participants regarded their home as a safe place, saying: “I took the
welcome mat as I feel my home is safe”. For another participant, a specific space at home (e.g.
bedroom) would make her feel safe, as she mentioned: “This one is my room. My room makes
me feel safe because I have all my personal belongings there”.
Safe Theme 3: Traffic safety.
Among the photos that represented youth’s safe perceptions, about 14 photos were
related to traffic safety, including road signs (e.g. stop sign, speed limit), traffic lights, seat belts
for car safety, and helmet and lock for bicycle safety. While quoted examples are listed in Table
6, selected photos and descriptions of traffic safety are shown in Figure 9.
Most participants photographed stop signs, speed limits, and traffic lights as the reasons
that made them feel safe in their neighborhood (Figure 9). A participant explained why traffic
lights were important to increase traffic safety and to decrease car crashes, saying: “It makes me
feel safe because they keep everything in their control between all the traffic that is going on
so...then nobody crashes into each other. Because lights are like...you are supposed to stop right
now.”
Also, the seat belt was considered to contribute to traffic safety, as one participant
mentioned: “It is a picture of seat belt because seat belt makes me feel safe. If I get in a car
accident, it is going to stop me from flying from the window or something.”
Additionally, the helmet and lock for bicycles were photographed as related to bicycle
safety. One participant explained that a helmet made her feel safe as it could protect her head and
prevent concussions and related injuries (Figure 9). A lock for a bicycle was photographed with
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the following reason: “It makes me feel safe because then I know my bicycle will not be stolen or
be taken away”.
Safe Theme 4: Public safety.
Emergency safety, fire department, and police cars were photographed by several
participants to represent their safe feelings. One participant explained: “You press 911 so
someone can come to help you. I know in case I was in a situation, I can always call them, and
they can always answer.”
When asked to select a photo that best represented their safe feelings, one participant
picked the picture of a police car, explaining that police officers could protect her and her
community (Figure 10). Also, local fire departments were considered to play a critical role
(Figure 10).
Other safe themes.
Beside the main themes mentioned above, additional safety themes mentioned by
participants included natural views (e.g. sunsets), the accessibility to a therapist, new technology
on the phone, and wearing a smart watch. Quoted examples for these additional themes are listed
in Table 7.

Unsafe Perceptions – “What makes you feel unsafe in your community?”
The main themes representing youth’s unsafe feeling in their neighborhood included
traffic concerns, bad community environments, human trafficking, kidnapping and sexual
offenders, and gun-related concerns (Table 8). Besides the main unsafe themes, school bullying,
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smoking, internet hacks, and other concerns were also photographed and mentioned by
participants (Table 9).
Unsafe Theme 1: Traffic concerns.
Among the reasons that made youth feel unsafe in their community, traffic-related
concerns were most commonly photographed (n=23) and mentioned by all the participants in
their photo discussions. Subthemes under traffic concerns included car accidents, distracted
drivers (e.g. texting while driving), speeding, bad road design, road sharing, and unsafe driving
conditions due to bad weather and road construction (Figure 11).
Regarding traffic-related concerns, car accidents and crashes seemed to be significant
reasons for youth’s unsafe feelings (Table 8). A participant was able to capture a car accident at
night and was worried about her own safety on the scene (Figure 11). Distracted drivers, such as
those texting while driving, were believed to contribute to car accidents. One participant said:
“Because that means anybody who is in the car can be endangered. Because the person who is
driving is not paying attention, so you can get into a car crash”.
Another reason for car crashes was speeding, as mentioned by a few participants. While
one participant took a photo showing the speed (84 miles/hour) she went in a car (Figure 11),
another participant highlighted the risks she faced because of her bus driver, saying: “My bus
driver was speeding 18 miles per hour (over the speed limit). That is not the only time my bus
driver did that... there were 30-40 kids on my bus. If it got crashed, that would danger all of us”.
Busy roads and bad road design were also mentioned as one of the traffic concerns by
participants. One of them photographed an intersection and explained: “That is like the busiest
intersection in Florida... I do not think... that two busy roads should intersect because so many
cars, people try to get close. If it is red lights, some people just go and then... (car crashes)”.
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Moreover, road sharing seemed to be a traffic concern that needs to be addressed. As
shown in Figure 11, a pedestrian shared the road with vehicles because of no sidewalk. Another
youth shared a photo with a person riding a bicycle in front of a car and expressed these
concerns: “He is not using the little lane he is supposed to, which is unsafe because someone can
easily hit him”.
In addition, unsafe driving conditions due to bad weather and road construction also
made youth feel unsafe. Driving in the rain and at night was believed to increase accidents by
multiple participants, as shown in Table 8 and Figure 11. Quotes related to road construction are
provided at the end of the Results section when discussing the interconnections between themes.
Participants provided suggestions on how to prevent car accidents. One participant asked
drivers to slow down and look out more, while another participant suggested drivers to “Be more
focused on driving. Don’t really drive at night unless you really have to. And be careful when
you drive through the rain as it could cause serious accidents”.
Unsafe Theme 2: Bad community environments.
Issues related to community environments were commonly photographed (n=15) and
described by all the participants as the reasons for feeling unsafe. Specifically, bad infrastructure
in the community, trash, easy access to the community, community construction, and wild
animals in the community made them feel unsafe (See Table 8). Selected photos and
corresponding descriptions of bad community environments are shown in Figure 12.
With regard to bad infrastructure in the community, cracks on the sidewalk, giant
potholes on the road, and half-fallen trees, were considered as unsafe factors because they could
potentially cause injuries to residents (Table 8). One participant expressed her concerns of a half-
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fallen tree at her community’s tot lot, saying: “I am afraid like it is... someone is going to be
under it or something and it is going to fall the way down and fall on top of them”.
Moreover, people dumping trash outside containers upset youth as that made the
environment unclean (Figure 12). They reported that a community without a gate also made
them feel unsafe as people could easily enter into the community to kidnap children or rob
properties (Figure 12). Meanwhile, construction happening in the community seemed to be a
concern for participants as it could harm the living environments and worsen global warming
(Figure 12). Community construction also affected residents’ daily life, as one participant said:
“Construction makes me feel very unsafe because if there was a storm, the house is not well
built... (the pieces) just into my house or someone else’s house”. In addition, one participant was
afraid of wild animals in the pond and woods, saying: “Unsafe because there are... the alligators
in the pond and the woods on the other side...I do not like the woods because you do not know
what could come out”.
Unsafe Theme 3: Human trafficking, kidnapping, sexual offenders.
This theme mainly reflected concerns of female participants, who took photos of a news
report on human trafficking, a website related to sexual offenders, and places where kidnappings
commonly occurred, to express their concerns of these topics (Figure 13). Particularly, one
participant showed a news report titled “Doctors and cops among 277 arrested in human
trafficking, online prostitution sting in Florida” and said it was very scary to think about human
trafficking (Table 8).
Another participant searched the website of the Florida Department of Law Enforcement
for sexual offenders who lived within three miles of her home. She felt very unsafe after she
found out there were many sexual offenders living close to her (Figure 13). She expressed her
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concerns of this situation and hoped those sexual offenders would live a few miles away from
communities with children, saying: “Where we used to live, they had to live two miles away. I
mean they could still drive there, but it made me a little safer”.
Public garages and bus stops were considered common places where children got
abducted, as one participant said: “It (a bus stop) makes me so unsafe because I know a lot of
people are there and someone can easily get to fight, or random cars can easily pick you up”.
Unsafe Theme 4: Gun-related concerns.
Two participants photographed guns and gun shops and expressed their concerns related
to this topic (Figure 14). One participant was worried about the misuse of guns and said:
“Because anyone can misuse this and they can use it for weapon, like in the wrong way. So if
anybody who has anger or whatever, someone makes you upset, they can easily pull up and hurt
someone”. The other participant took a photo of a gun selling center in a retail store and
questioned the process of buying a gun: “You should not be able to just walk into (a retail store)
and feel like...oh... I am going to buy a gun with 200 bucks. That is not OK. You should not be
able to do that. And the last mass shootings were in (the retail store)”.
Moreover, one participant expressed her concerns of mass shootings at school, saying:
“This is a picture of where I go to school. And...when you get to my school, there is no gate in
the front, and you can just walk right in. Seeing all these shootings at school, this makes me feel
unsafe that there is no one standing out of school, there are people inside the school. When they
get in, it just... (makes situation happen)”.
In addition to the concerns, youth provided their thoughts on how to prevent gun related
injuries. They said a lock on the gun would help, and also suggested: “I think they should have
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people go through a test of mental stability if they would be able to hold a gun. And get a license
for it”.
Other unsafe themes.
Beside the main themes provided above, additional unsafe themes were mentioned by
participants, including school bullying, smoking, fire-related concerns, internet hacks, and
hurricanes. Quoted examples are listed in Table 9. Among these unsafe themes, school bullying
was emphasized by one participant as it could harm children’s mental health. This participant
said: “This picture is supposed to be a representation of bullying that makes me feel unsafe
because I know that there are mean people on the world and it hurts your feelings”.
In order to prevent school bullying, this participant recommended to create more strict
laws and offer programs, saying: “I would make the laws for bullying more intense, so kids
would not want to do that. And maybe I would do programs for kids who feel they are the black
sheep out of the herd. For people to go and get in…like for programs, so they can go and feel
accepted and all that”. This participant also considered it would reduce bullying if parents could
make more rules for their children and check on them regularly.

Interconnections between Themes
Different themes may exist in a single photo and the description of a photo to represent
youth’s safe or unsafe perceptions. Among all the interconnections between themes, the most
commonly mentioned set of themes was about construction, traffic concerns and bad weather.
For example, road construction distracted drivers and the latter (bad weather), increased the risk
of accidents. One participant described: “Right by the side of the road, there is a huge
construction site going on. There are several pictures on it. It distracts drivers and all the drivers
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are look at it. It is really dangerous, especially in the rain, all the mud can be flow into the
road”.
Moreover, youth tended to link community safety and public safety together. Two
participants photographed fire hydrants in their community and explained how the fire hydrant
and the fire department (public safety) work together to protect their safety, saying: “Fire
hydrants are usually near people’s house and there is one near my house too. And...in case there
is a fire, a fireman can come, hook up the hose to it, spray on the house, and make sure the fire
was out”. Besides firefighters who made youth feel safe, the police were also considered to
contribute significantly to community safety. One participant described: “Being in my
community makes me feel safe. My neighbors make me feel safe, especially that some of my
neighbor are COPS”.
In addition, there was a connection between traffic-related concerns and human
trafficking. When one participant explained why the parking lot of a shopping center was
photographed, she mentioned the two topics together, saying: “A lot of people get hit because
cars are not stopping. People are walking to here, not paying attention. …Cars can get hit you
because you are not paying attention, or you can get abducted right here”.

Dissemination
Online photo exhibitions and videos are under development using collected photos and
will be released publicly via social media to raise people’s awareness of community and family
factors impacting safe and unsafe perceptions among children and adolescents. Suggestions on
how to improve community safety will be forwarded to community stakeholders, policy makers,
and residents and youth’s traffic-related concerns will be sent to local committees and the school
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board. More dissemination methods have been planned, such as scientific publications and
academic presentations to raise the awareness of community safety issues.

Discussion
This study broadly explores the reasons that make youth feel safe or unsafe in their
neighborhood using the photovoice method. While gated communities and safe physical
environments, community cohesion and family cohesion, home protection and security, and the
availability of public services and infrastructures contribute to youth’s safe feelings, certain
disadvantaged conditions and safety concerns, including traffic issues, bad community
environments, human trafficking and kidnapping, gun-related concerns, school bullying, hacking
and other issues, tend to make youth feel unsafe in their community.
Safe and stable environments are essential to improve children’s health and to prevent
adverse childhood experience with its far-reaching negative impact (CDC, 2014). This
photovoice study demonstrates that high levels of family and community cohesion contribute to
youth’s safe perceptions. Specifically, parental caring and safe space at home play a critical role
on perceived safety. This finding is consistent with previous studies which highlight the
protective effect of family support and parental caring on children’s wellbeing, especially related
to youth exposed to violent and disadvantaged environments (Hardaway et al., 2016; Ozer et al.,
2017; Yang, Salinas, Coulter, & Liller, 2019). More importantly, caring and supportive adults at
home or in the community are inversely associated with the co-occurrence of multiple forms of
violence and risk behaviors among teenagers (Culyba et al., 2019).
Moreover, social cohesion, which refers to the sense of belonging in a community and
trust among community members (Office of Disease Prevention and Health Promotion
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[ODPHP], 2019), is identified as another protective factor contributing to youth’s safe feelings in
this study. This finding is consistent with previous studies indicating that social cohesion could
moderate the influence of poor neighborhood conditions and violent environments, while
decreasing the likelihood of youth’s involvement in risk behaviors such as violence and
substance use (David-Ferdon & Simon, 2014; ODPHP, 2019; Yang et al., 2019). Additionally,
this study shows that having police as neighbors could make youth feel safe in the community,
which is similar to the findings from previous qualitative studies, indicating that police living in
the neighborhood where they serve could strengthen their relationships with community
members and therefore potentially reduce gun violence and increase youth’s safe feelings (Beck,
Zusevics, & Dorsey, 2019).
However, traffic-related issues seem to be the biggest concern associated with youth’s
unsafe perceptions. Although there are a few photos of stop signs, speed limit signs and traffic
lights that represent youth’s safe feelings, the underlying message of these photos is youth’s
concern about car crashes, as the function of these traffic signs and signals is to decrease the
likelihood of car crashes. Meanwhile, more photos are directly related to traffic issues and
expressed youth’s concerns. These findings indicate that when exploring youth’s perceptions of
community environments, future research should pay attention to traffic concerns and its
influence on perceived safety and youth’s well-being, rather than predominantly focusing on
previously researched walkability and outdoor physical activity.
Besides traffic-related concerns, sexual trafficking, kidnapping, gun-related concerns, and
bullying are considered as risk factors that harm youth’s safe perceptions in their neighborhood,
consistent with existing findings (Haegerich et al., 2014). Also, weather and hurricane concerns

58

seem to be common among Floridian adolescents. Little is known related to this factor and future
studies are needed to provide more information.

Lesson Learned and Implications
Photovoice is time-consuming and disengagement can easily happen. While very few
photovoice studies only include one session of photo-taking and discussion, most study designs
include multiple training and photovoice sessions, which could last for months and even years
(Chonody et al., 2013; Irby et al., 2018; Petteway et al., 2019; Tanjasiri et al., 2011). Due to the
multiple sessions of photo taking and discussions, as well as the great involvement of photo
selection and analysis, youth participants may easily become disengaged and fail to attend all
sessions (Robson et al., 2016; Schuch et al., 2014). In this study, half of the participants dropped
off after the training session, although reminders were sent out to youth’s parents.
Another reason for youth’s disengagement was that only parent’s contact information
(Facebook messenger and/or email address) was collected in this study, unless parents required
the primary researcher to contact their children directly and shared the best contact method, or
participants reached out to the primary researcher after seeing the posted flyers. To reduce the
likelihood of disengagement, it is recommended that researchers collect the participants’ contact
information at the beginning of the study, send out reminders via text to the participants and
parents before each session, and mail information packages to the absent participants to make
sure that they get the information (Schuch et al., 2014).
Youth may not adhere to the timeline planned for them. In this study, youth were asked to
finish two sessions of photo taking in 2-3 weeks, and provided information on specific deadlines
and to-do tasks in each session. However, some of the participants took months to turn in their
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photos, if they did not quit participating. A few participants explained that they just needed more
time in order to capture photos that can express their opinions. This suggests that future studies
should plan for such situations and offer youth a flexible schedule in order to increase their
participation.
Furthermore, youth may not follow all the ethical principles when taking pictures, similar
to previous research (Ho et al., 2011). Although youth were asked not to take photos on
recognizable features, including faces, selfies, and properties with addresses, a few of them
chose to take photos with identifiable information (e.g. faces) in this study. They said they asked
assent from the persons being photographed, but none of these photos can be published based on
our IRB requirements. To deal with these potential pitfalls, researchers are recommended to do
multiple training sessions on the ethical use of cameras, create a step-by-step explanation of the
photovoice concept, and use age appropriate strategies to illustrate photovoice questions (e.g.
visual examples) (Chonody et al., 2013).
In addition, the consent and assent procedures in this photovoice study were challenging.
While many parents expressed their interest in having their children participate in this study,
most of them refused to proceed when they received the consent form. They hesitated to provide
their children’s name, although we highlighted the confidentiality and voluntary participation of
this study. Previous studies provided little to no information on how to address this issue. In
order to better facilitate photovoice studies involving youth, detailed descriptions of ethical
issues are recommended in future photovoice publications and reports, so photovoice researchers
can learn from others’ experiences and develop better strategies to deal with the ethical issues
and challenges in the consenting process.
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Strengths
This photovoice study not only empowers youth to identify community assets and issues
related to their safe and unsafe perceptions, but also illustrates valuables insights for researchers
and public health professionals for safety promotion. Specifically, this study utilized broad
research questions to explore the reasons that make youth feel safe or unsafe, providing them the
opportunities to freely express their opinions. Moreover, rich information at the individual,
family, community, and societal level have been collected in terms of the factors contributing to
youth’s safety perceptions, adding to the literature on community’s safety promotion and
violence prevention. Also, interconnections between themes and factors have been accessed,
providing recommendations for comprehensive health promotion programs. In addition, this
study has offered both in-person and online participation for youth, which is unique among
photovoice programs. Such combination not only provides youth an opportunity to choose a
participation method that works best for them, but can increase their involvement in the study.

Limitations
This study has limitations. The final sample size is relatively small due to participants’
disengagement. It should not affect the study significantly since more than a hundred of photos
with rich information have been collected and themes related to individual, home, community
and societal indicators have been summarized. As there were more males than females leaving
the study, the findings are better representative of opinions from female participants than males.
Moreover, this photovoice study fails to provide more in-depth information on social cohesion as
a protective function on youth’s feelings. Considering its significant effect on children’s health
and well-being, especially the resilience effect on community violence and neighborhood

61

disadvantages, future research should explore more information on social cohesion and how to
capture this information from youth. In addition, although this photovoice study has explored
additional factors contributing to perceived safety that go beyond the existing dataset in the
quantitative strand, the findings are not representative. Continued work is needed in order to get
more representative factors that can be used to expand the existing survey questions.

Conclusion

This study shows that photovoice is an appealing way for youth to explore community
assets and issues in terms of their safe and unsafe feelings. The main reasons that make youth
feel safe are a safe physical environment, a high level of community cohesion and family
cohesion, a home security system and safe space at home, traffic safety, and public safety. The
themes representing youth’s unsafe feelings in their neighborhood are traffic concerns, bad
community environments, human trafficking and sexual offenders, and gun-related concerns,
bullying, and smoking. By exploring the reasons for youth feeling safe or unsafe in their
community, this study provides recommendations for future programs to improve perceived
safety for children and adolescents.
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Table 6. Main themes of youth’s safe feelings
Safe Themes

Examples of Quotes

Safe physical environments and
community cohesion
1) Safe physical environment
2) Community cohesion
3) Sense of belonging in the
community

“Being in my community makes me feel safe. My
neighbors make me feel safe, especially that some
of my neighbors ARE COPS.”

Family cohesion and home protection
1) Caring parents
2) Home security
3) Safe space at home

“This is me hugging my dad actually. My dad helps
feel safe, because I know I am near him and he can
protect me.”

Traffic safety
1) Signs and traffic lights
2) Seat belt
3) Helmet and lock for bicycle

“It is a photo of the speed limit that you are
supposed to go when you are driving. It makes me
feel safe because when you are driving, you should
not go that speed limit...They put in the street...so
they are not going too fast to get crashes.”

Public safety
1) Emergency safety
2) Fire department
3) Police cars

“That is the dog park. It makes me feel safe
because of the gate.”

“In case if I was in an emergency situation, I can
pull out my phone and call 911, so they can get
here and get others to help me.”

Table 7. Additional themes of youth’s safe feelings
Safe Themes

Examples of Quotes

Natural views

“Pretty sunsets make me feel peaceful and take me away from busy life.”

Therapist

“She is a therapist and she make me feel safe because she is... everything
that is being said is going to stay in that room. And she is like calm and
she will help you and your situation.”

Smart watch

“It tells my mom wherever I am, so it tracks me. Wherever I go, if I am kid
napped or something...saying I was kid napped, she would know exactly
where I am. That makes me REALLY safe.”

Face ID

“This is face ID. Because then... it is not figure print, so somebody can just
take your figure print... Or it is not a password, just in case somebody
guesses it... Instead, it is face ID. It recognizes your face and your face is
one and only.”
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Table 8. Main themes of youth’s unsafe feelings
Unsafe Themes

Examples of Quotes

Traffic concerns
1) Car accidents
2) Distracted drivers
3) Speeding
4) Unsafe road sharing
5) Unsafe driving conditions
(e.g. bad weather, road
constructions)

“I compared to where I used to live and now there is a
lot more cars crashing into each other, a whole bunch
of accidences.”

Bad community environments
1) Bad infrastructures
2) Trash
3) Easy access
4) Construction
5) Wild animals

“This one is a crack on the sidewalk. I am afraid that
someone is going to trip or something. Maybe burst
their elbow...or... It is really endangered.”

Human trafficking, kidnapping,
and sexual offenders
1) News
2) Website
3) Garage at night

“It’s about human trafficking. It is pretty scary.”

Gun-related concerns
1) Gun at home
2) Weapon selling
3) Mass shootings

“If anybody who has anger or whatever, someone
makes you upset, they can easily pull up and hurt
someone.”

“This one is driving through the rain, like really bad
rain. You could swirl accidently, go off course, and
maybe crash into another car, or go into the water or
something, by accident.”

“Construction makes me feel VERY unsafe... My mom
got a flat tire from the nail that was on the street.”

“I think that sex offenders who have hurt children
should live somewhere else.”
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Table 9. Additional themes of youth’s unsafe feelings
Unsafe Themes

Examples of Quotes

School bullying

“This picture is supposed to be a representation of bullying that
makes me feel unsafe because I know that there are mean people on
the world and it hurts your feelings.”

Smoking

“This is the cigarette shop. This makes me feel unsafe because when
people smoke whatever, they tend to… they are not on the right state
of mind. They may do something they would regret.”

Fire-related concerns

“A lot of people play around the fire as it’s something like fun to do
but it actually could really cause damage.”

Internet hack

“You hear stories like every day how people get hacked into your
phone and then they can see you through your camera. So when they
hacked into your camera, if they see you are surrounding, they can
find you if your camera saves the address. So it is kind... it makes me
feel not safe.
People on (social media) are always hacking in people’s accounts, or
looking for people, and trying to find out everything. They know about
people and it just makes me feel unsafe.”

Hurricane

“It (Hurricane Dorian) was initially forecasted to impact our area.
Hard to shop bottled water when Dorian was upgraded to Cat 4.”
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“If it is not somebody from the community,
they cannot get in without knowing the
keypad.”

“There is a gate to protect.”

“It (a clean dumpster) means clean
community. No residents should dump the
trash outside.”

“I don’t feel any danger because I am in my
own community.”

Figure 7. Safe physical environments and community cohesion
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“It is a photo of three people together to
show that there are people (family members)
keeping you safe.”

“This is me holding my dad’s hand...he makes
me feel safe. He makes feel comfortable. I just
really like having him around.”

“This is about time with family. We did this at
a family event and it was really fun, and it
makes me feel safe being closer to them.”

“If anyone is trying to break in, the system
will let me know, even when I am sleeping.”

Figure 8. Family cohesion and home protection
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“There are signs there, people know how fast
to go and how slow to go. So, there is probably
less of chance for ACCIDENT.”

“It makes me feel safe because I know that if
anything happens, my head will be protected,
and I won’t actually get a concussion.”

Figure 9. Traffic safety

“It makes me feel safe because if there is ever
any trouble and you know they are going to
come. They are going to be there.”

“Because cops really make me feel safe. They
are protecting me and all of my community.”

Figure 10. Public safety
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“This one is a car accident. I was thinking if
that could happen to me or not, and I was
thinking if we were safe or not.”

“People speeding.”

“A pedestrian is sharing the road with
motorists. There is no sidewalk. Very unsafe.”

“Bad weather and muddy road, unsafe for
drivers.”

Figure 11. Traffic concerns
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“This one is a giant pothole...I was afraid
that maybe someone close to the road could
get tripped or something.”

“That is supposed to be a community without
a gate. So any car, random car could go in
there either snatching of a kid or breaking
into someone’s house.”

“Trash outside dumpsters, very messy”

“It hurts the environment. And when it is
hurting the environment, it is hurting us
because we live in the environments. So
hurting the environment with all those
construction makes me feel unsafe because...
it causes global warming to get even worse.”

Figure 12. Bad community environment
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“Some of them are actually child sexual
offenders, who offend child living in my
radius...They should not live in communities
where children live because who says they
won’t do it again.”

“It is at night. This is the most common place
people are abducted. This makes me feel really
unsafe.”

Figure 13. Human trafficking and sexual offenders

“They can use it for weapon, like in the wrong
way”

“You should not be able to just walk into... (a
retail company) and feel like...oh... I am going
to buy a gun with 200 bucks”

Figure 14. Gun-related issues
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SECTION FOUR: CONCLUSIONS AND RECOMMENDATIONS

Youth perceived safety is not only linked to crime and violence in neighborhoods, but
also is associated with risk behaviors, negative health outcomes, and poor neighborhood
conditions. Weapon carrying, substance use and sadness co-occur in the population and interact
with multiple community problems. Identifying how these individual and community risk factors
are interrelated with each other will help to develop comprehensive strategies to improve youth’s
perception of safety.

Quantitative Strand (SEM)

The quantitative strand of this mixed method study gauges the mutual impact of
neighborhood characteristics and individual behaviors on youth’s perception of community
safety using an SEM analysis. The results show that multiple individual risk factors and
disadvantaged community conditions interact with each other and mutually affect youth’s
perceptions of community safety. At the individual level, risk behaviors including weapon
carrying, substance use, and feeling sad, are intertwined and co-occurred. These individual
indicators are highly correlated with each other, simultaneously implying a single latent factor.
At the community level, disadvantaged neighborhood conditions also tend to co-occur, and this
strongly implies a single latent factor, which is also negatively associated with youth’s
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perception of safety. Moreover, when individual risk behaviors and poor community conditions
co-occur, they tend to indicate syndemic effects, making youth feel unsafe. The quantitative
results indicate that researchers should develop programs to reduce these co-occurring effects in
order to improve youth’s safety perceptions.

Qualitative Strand (Photovoice)

The qualitative strand of this mixed method study explores the reasons that make youth
feel safe and unsafe using the photovoice methodology. Based on the qualitative findings, the
main reasons that make youth feel safe include safe physical environments, high level of
community cohesion and family cohesion, having a home security system and safe space at
home, traffic safety, and public safety. The themes representing youth’s unsafe perceptions in
their neighborhood include traffic concerns, bad community environments, human trafficking
and sexual offenders, gun-related concerns, and bullying. These findings indicate that photovoice
is a way for youth to explore community assets and issues in terms of their safe and unsafe
perceptions. These findings provide implications for future programs on the reasons contributing
to unsafe feelings in youth.

Holistic Understanding of Youth’s Perceived Safety

The quantitative results provide evidence on the interconnections among factors
associated with youth’s perceptions of community safety with a county-wide sample, while the
qualitative findings explore more factors related to youth’s safe and unsafe feelings that are not
included in the quantitative dataset. As shown in Table 10, overlaps exist between the
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quantitative results and qualitative findings. In both strands, gun-related behaviors and concerns,
smoking, and certain bad community environments are identified as risk factors that decrease
safe feelings.
The photovoice findings have explored more factors contributing to youth’s perceived
safety compared with quantitative results (See Table 10). First of all, protective factors
contributing to youth’s safe feelings, such as family cohesion, community assets, traffic safety,
and favorable public infrastructure (e.g. police, fire department), are identified. These factors are
not included in the SEM models due to the study purpose and research design.
Secondly, although disadvantaged community conditions are mentioned in both strands,
items and contents are different between them (Table 10). Specifically, the items in the
neighborhood disadvantage scale used for SEM analyses include people drinking in public, using
drugs, selling drugs, not having enough money for basic needs, people hanging around and
causing trouble, gunshots and shootings, litter and trash on sidewalks, graffiti on buildings and
walls, and deserted houses. Unlike the standardized survey items, community issues and
concerns identified by photovoice include bad infrastructures in the community, easy access to
the community, community construction, and wild animals in the community.
Thirdly, traffic-related concerns, which are the most commonly mentioned reasons for
youth’s unsafe feelings, are neither included in the quantitative analysis, nor thoroughly studied
by previous research. Future studies are recommended to explore in-depth information on traffic
concerns and its relationship with safety perceptions, in order to provide more evidence for
prevention and health promotion programs.
Lastly, emerging themes and risk factors in the photovoice findings (e.g. internet hacking,
weather and hurricane, fire-related concerns) add more information to the current literature and
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provide implications and directions for future studies on perceptions of community safety. For
example, questions related to these risk factors could be added to surveys aiming to assess
youth’s perceptions of safety.
In conclusion, limitations of one method in this mixed-methods study are offset by the
strengths of the other. The combination of quantitative results and qualitative findings provide a
more holistic understanding of youth’s perception of community safety than either approach
alone.

Strengths and Limitations

To the best of our knowledge, this is the first study that applies syndemic theory/model to
the topic of youth perceived safety, demonstrating that syndemic theory is not constrained to
HIV-related topics. Moreover, benefiting from the utilization of SEM for quantitative data
analyses, the interrelationships among multiple observed variables have been identified, latent
syndemic factors are able to be established, measurement errors of observed variables are well
managed, and missing data have been properly handled without deletion. Meanwhile, the
utilization of photovoice empowers youth to express their opinions on community assets and
issues to stakeholders, and provides valuable insights to researchers and public health
professionals for health promotion. Also, this study provides a holistic understanding of youth’s
perceived community safety by combining the quantitative results of the interconnections among
individual and community risk factors at a population level and the qualitative findings of
multiple reasons for youth feeling safe or unsafe through photographs.
However, there are limitations in this study. First, because of the cross-sectional design in
both of the quantitative and qualitative strands, causal relationships between variables and
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factors are not able to be determined. Second, in the quantitative strand, due to the nature of
secondary data analysis, measurement errors cannot be handled in the survey development or the
data collection stages. For example, because of the existence of “no opinion” or “don’t know”
options in the original survey questions, 11 out of the 15 observed variables failed to reach 90%
of valid data coverage. Lastly, the sample size is relatively small in the qualitative strand due to
participants’ disengagement. Although 120 photos with rich information have been collected and
themes on different aspects have been summarized, the qualitative findings are probably better
representative of opinions from female participants than males, as most of male participants
failed to submit photos.

Recommendations

In order to provide directions and implications for future research and programs on
youth’s perceptions of community safety and violence prevention, recommendations are
provided below.
Although this study identified multiple factors that are related to the perceptions of
community safety among youth, additional factors are recommended to be explored in future
research in order to better understand this topic. For example, in this study social cohesion has
been identified as positively affecting youth’s safe perceptions. Another community asset,
collective efficacy, however, has not been mentioned by participants. Collective efficacy,
proposed by Sampson as a combination of social cohesion and community members’ efficacy to
change, has been identified to be negatively associated with neighborhood-level variations in
violence (e.g. concentrated disadvantage) (Sampson et al., 1997). Specifically, collective efficacy
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contributes to the reduction of community violence and the offset against disadvantaged
environment as community resilience (Fagan et al., 2014; Thomas et al., 2016). Similar to social
cohesion, collective efficacy may either affect youth’s well-being directly by amplifying
neighborhood support for youth or as a mediator that reinforces the youth-adult relationship in
the neighborhood (Prince et al., 2019). More importantly, collective efficacy has been identified
to be positively associated with youth’s safe feelings in their community via quantitative
analyses (Thomas et al., 2016). However, its relationship to youth’s perceptions of community
safety is not revealed in this study, and therefore could be explored in future research.
This study also provides directions for future prevention programs. To reduce the cooccurrence of the individual and community risk factors, researchers and practitioners should
develop and implement comprehensive strategies rather than single-level efforts when
implementing prevention programs. Targeting a single factor will not lead to great effects in
improving youth’s perception of safety or promoting behavior change. Common strategies to
reduce risk behaviors include violence prevention education, problem-solving skills, life skills
training, parenting skills and family relationship programs, peer programs, having education
champions, and community norm change (CDC, 2015; David-Ferdon et al., 2016). Also,
programs that tend to increase social support for youth and build long-term youth-adult
relationships in the community are recommended to reduce the co-occurrence of multiple forms
of violence and risk behaviors (Culyba et al., 2019).
Moreover, future intervention programs, especially those using community-based
participatory research (CBPR) and youth participatory action research (YPAR), are
recommended to incorporate photovoice as a tool to prevent violence and improve community’s
safety, as it could enable a wide range of community involvement and social action (Irby et al.,
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2018; Wilson et al., 2007). Also, photovoice can assist researchers to build trust and reliable
relationships within the community (Kovacic et al., 2014). Such academic-community
partnerships are critical in gaining a sustainable effect for violence prevention and achieving
community stabilization and safety (CDC, 2018; O'Malley et al., 2017).
In addition, most existing studies on perceptions of community safety utilize the crosssectional design. Although associations between factors could be identified in cross-sectional
studies, no solid evidence can be provided in terms of causation and mechanisms. Therefore,
well-designed longitudinal studies are recommended to be conducted in the future, in order to
confirm the casual relationships and to better understand this topic. For example, multi-waved
longitudinal studies can track the dynamics of youth’s risk behaviors and community
environments, and assess causal effects on youth’s perceived safety.

Public Health Impact

Safe physical and social environments are important for youth’s development. This
mixed-method study provides implications on safety promotion and violence prevention, from
the perspective of individual, family, and community-level perspectives. Future research should
develop comprehensive strategies to understand the interconnected risk factors to gain maximum
prevention effects and therefore, improve youth’s perceived safety. Moreover, public health
polices and corresponding service programs should be developed, in order to prevent violence
and improve community safety at the policy level.
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Table 10. Summary of this mixed-methods perceived safety study
Variables/Factors

Quantitative Results Qualitative Findings

Individual Level Protective Factors
Individual Level Risk Factors
Gun accessibility
Sadness
Alcohol use
Marijuana use
Illegal drug use
Smoking

√
√
√
√
√
√

Family Level Protective Factors
Caring parents
Home security
Safe space at home

√

√
√
√
√

Family Level Risk Factors
Community Level Protective Factors
Safe physical environment
Community cohesion
Sense of belongings
Community Level Risk Factors
Drinking publicly
Drug addiction
Drug selling
Lack of money
Gang activity
Litter and trash
Graffiti
Deserted houses
Shootings
Bad infrastructure
Easy access
Construction
Wild animals
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√
√
√
√
√
√
√
√
√
√
√
√

√
√
√
√
√
√

Table 10. Summary of this mixed-methods perceived safety study (Continued)
Variables/Factors

Quantitative Results Qualitative Findings

Other Protective Factors
Traffic signs and lights
Seat belt
Helmet and lock for bicycle
Emergency safety
Fire department
Police cars

√
√
√
√
√
√

Other Risk Factors
Car accidents
Distracted drivers
Speeding
Unsafe road sharing
Unsafe driving conditions
Trafficking, kidnapping, and sexual offenders
Weapon selling
School bullying
Hacks
Weather and hurricanes

80

√
√
√
√
√
√
√
√
√
√
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Appendix A: Literature Review

Interrelationships among the Individual and Community Factors Associated
with Perceived Safety: A Literature Review

Violence is an urgent public health issue in the United States, affecting the well-being of
people in all stages of life, from infants to the elderly (Centers for Disease Control and
Prevention [CDC], 2019). Violence can cause physical and mental harms to the victims and
witnesses, as well as economic burdens to society (Krug, Mercy, Dahlberg, & Zwi, 2002).
Particularly, exposure to violent and disadvantaged environments affects youth’s physical and
mental health (David-Ferdon & Simon, 2014; Wright, Austin, Booth, & Kliewer, 2017).
According to CDC’s Web-based Injury Statistics Query and Reporting System (WISQARS),
4,499,145 young people aged 10-19 were admitted or treated in the Emergency Department
between 2006 and 2015 due to violence-related unfatal injuries (CDC, 2018).
Youth violence has been a significant public health issue for decades. It is defined as
harmful and aggressive behaviors that potentially cause long-lasting impact on young people’s
well-being (Hillis, Mercy, & Saul, 2017; Mercy & Vivolo-Kantor, 2016). These behaviors
include youth homicide, school violence, gang violence, dating violence, bullying, violent
crimes, child maltreatment, and suicide (David-Ferdon & Simon, 2014; Krug et al., 2002). A
young person can be involved in violence as a victim, perpetrator or witness. The current focus
on youth violence is to identify community-level risk and protective factors, as well as develop
comprehensive prevention programs to create safe neighborhoods for youth (CDC, 2015).
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Community violence refers to the exposure to intentional violent behaviors conducted in
public areas by people not closely related to the victims (National Child Traumatic Stress
Network [NCTSN] , 2018). Common forms of community violence that affect youth include
school bullying, fights among gangs and other groups, sexual assaults, robberies, homicides,
weapons attacks (e.g. knives, guns), shootings in public areas (e.g. schools and communities),
and civil wars (NCTSN, 2018). The current focus on community violence is to build resilience to
offset the negative influence of violence and trauma (Ahmed, Seedat, van Niekerk, & Bulbulia,
2004; Luthar & Cicchetti, 2000; Stoddard, Heinze, Choe, & Zimmerman, 2015).
Perceived safety is an indicator of community and youth violence. Youth exposed to
violent environments tend to have lower perceptions of safety, particularly in places where
crimes and violence often take place (Burgess Dowdell, 2006; Mmari et al., 2014; Putrik et al.,
2019; Vagi et al., 2018). Youth’s perceived safety is not only linked to violence and crime, but
also is associated with negative health outcomes (e.g. depression), risk behaviors (e.g. gun
violence, substance use), and certain neighborhood characteristics (e.g. drug selling, gang
activities). Identifying how these individual and community factors are interrelated with each
other will help to develop comprehensive violence prevention strategies to improve the youth’s
perceptions of safety.

Influential Factors

Perceived safety and gun violence
Existing research indicates a strong correlation between the firearm-related crimes in the
neighborhood and youth perceived safety—as each point of crime with a weapon increases (per
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100,000 residents), women are 15.7% more likely to perceive their neighborhood as unsafe and
men are 10% more likely to perceive their neighborhood as unsafe (Lovasi, Goh, Pearson, &
Breetzke, 2014). Youth who have strong concerns on community safety are more likely to carry
a weapon for protection (Burgess Dowdell, 2006; Haegerich, Oman, Vesely, Aspy, & Tolma,
2014). Such weapon-carrying behaviors may contribute to violent crimes, property damages,
gang fights, drug selling, and other delinquencies, which, in turn, cause more adolescents to feel
unsafe and initiate more risk behaviors (Emmert, Hall, & Lizotte, 2018). Additionally, joining in
with delinquent peers in the neighborhood also increases the likelihood of weapon carrying
(Stickley et al., 2015).
Furthermore, violence exposure or victimization is associated with subsequent gun
violence. Adolescents who are exposed to community violence are more likely to initiate weapon
carrying (Reid, Richards, Loughran, & Mulvey, 2017; Spano, Pridemore, & Bolland, 2012).
Youth feeling vulnerable to being victimized at school have an increased risk of in-school
weapon carrying for self-protection (Simon, Dent, & Sussman, 1997). Moreover, lifetime
exposure to violence and victimization were recognized as the strongest correlates with the
frequency of youth self-reported weapon carrying (Durant et al., 2000).

Perceived safety and mental health
Adolescent mental health problems, including depression and stress, are strongly
associated with youth’s perceived school safety (Assari & Caldwell, 2017; Nijs et al., 2014).
Youth who worry about being physically hurt in their neighborhood report higher levels of stress
over time than those who feel safe (Brenner, Zimmerman, Bauermeister, & Caldwell, 2013).
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Consistently, community violence is directly linked to depressive symptoms (Curry, Latkin, &
Davey-Rothwell, 2008).
Neighborhood disadvantage could worsen the situation. Violent crimes also have an
indirect impact on depressive symptoms through the pathway of neighborhood disadvantage and
violence exposure (Curry et al., 2008). Even adjusting for baseline levels of depressive
symptoms, neighborhood characteristics (e.g. vandalism, litter or trash, vacant houses, drug
selling, and robberies) are still associated with depressive symptoms in follow-up research
(Latkin & Curry, 2003). Moreover, youth living in a disadvantaged community usually suffer
from more stressors (e.g. violence, substance use) while having less access to coping resources
(e.g. support system); as a result, they will perceive the community as unsafe and maintain a high
stress level (Brenner et al., 2013).

Perceived safety and substance use
The presence of drug and alcohol users in the neighborhood contributes to the unsafe
feeling among youth (Mmari et al., 2014). Drug selling also plays an important role on unsafe
perception (Burgess Dowdell, 2006). Moreover, unsafe perception or vulnerability is
significantly associated with lifetime marijuana use (Sartor et al., 2017). Adolescents who feel
unsafe are more likely to start drinking alcohol at a younger age than those who feel safe
(Burgess Dowdell, 2006).
Substance use among youth is enhanced by neighborhood disadvantages, which in turn
causes unsafe feelings among other adolescents (Mennis & Mason, 2012; Reboussin et al.,
2015). School and community norms endorsing drug use are also perceived as factors
contributing to drug use (Brazg, Bekemeier, Spigner, & Huebner, 2011). The influence of
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neighborhood disadvantages on substance use increases as youth grow older (Mennis & Mason,
2012).

Perceived safety and neighborhood disadvantage
Neighborhood disadvantage is commonly defined by the following features: vacant
homes or buildings, lack of street lights, lack of recreation facilities, frequent crime activities,
gang activities, drug use, and a high percentage of households below the poverty level (Gary,
Stark, & LaVeist, 2007; Mennis et al., 2016; Mmari et al., 2014). Neighborhood disadvantage is
strongly associated with lower levels of perceived safety. In a recent qualitative study, when
youth were asked to describe their community environment, neighborhood safety was one of the
most commonly mentioned themes (Mmari et al., 2014). Actually, a poor neighborhood
environment (e.g. trash, graffiti) is perceived as a critical factor contributing to violent behaviors
(Chonody, Ferman, Amitrani-Welsh, & Martin, 2013).
Neighborhood disadvantage also influences youth’s perceived safety through indirect
pathways. First, a disadvantaged community could cause unsafe feelings through the presence of
substance users (Mennis et al., 2016; Mennis & Mason, 2012; Reboussin et al., 2015). A
qualitative study in multiple sites across countries indicates that vacant homes contribute to
youth’s unsafe feelings as these are the places where drug users gathered (Mmari et al., 2014).
Furthermore, mental health problems intervene in the relationship. The perception of
neighborhood disadvantage is associated with higher levels of stress, anxiety and depression,
which in turn links to unsafe feelings of the community environment (Gary et al., 2007). In
addition, gun violence has also been identified as a mediator in this relationship. A previous
study showed that youth who experienced property robberies or damages were six times more
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likely to have safety concerns and 2.5 times more likely to carry weapons than those without
such experience (Rudatsikira, Singh, Job, & Knutsen, 2007). As more adolescents carry
weapons, property crimes increase in the neighborhood (Emmert et al., 2018).
However, social support, social cohesion and collective efficacy moderate the association
between neighborhood disadvantage and perceived safety (Figure 1.2). Youth reporting high
levels of social cohesion in their neighborhood generally perceive lower levels of stress over
time (Brenner et al., 2013). Those receiving more social support are not strongly affected by
neighborhood disadvantage (Brenner et al., 2013). Social support and social cohesion moderate
the influence of neighborhood disadvantage by lowering the levels of anxiety, stress and
depression while increasing the perception of neighborhood safety (Gary et al., 2007; Mennis et
al., 2016). Similarly, collective efficacy contributes to the reduction of community violence and
offsets a disadvantaged environment, which serves as a community resilience factor (Fagan,
Wright, & Pinchevsky, 2014).

Interrelationships among Factors

Researchers commonly consider that a single behavior, such as weapon carrying, is part
of a constellation of deviant behaviors (e.g. substance use, physical violence, robbery, stealing).
These may result from other common personality traits (mental health issues) and environmental
conditions (Walsh et al., 2013; Webster, Cerda, Wintemute, & Cook, 2016). Based on the
existing evidence, there are bivariate associations between gun violence, substance use, and
mental health problems.
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Gun violence and substance use
Numerous studies have identified the association between gun violence and substance
use. Firearm ownership and storage are associated with alcohol-related behaviors (Wintemute,
2011). Compared with other age groups, adolescents and young adults are at the highest risk of
substance use and firearm-related behaviors (Emmert et al., 2018; McGinty & Webster, 2017).
As shown in previous studies, illicit drug use is robustly associated with an increased probability
of weapon carrying among youth (Ferguson & Cricket Meehan, 2010; Vaughn et al., 2012;
Yang, Salinas, Coulter, & Liller, 2019). Substance use commonly exists among youth with
combined histories of gun carrying, violent behavior and suicidal ideation (Logan, Vagi, &
Gorman-Smith, 2016). In fact, substance use is a strong risk factor for youth’s weapons carrying
behaviors that could be potentially influenced by multiple risk behaviors and neighborhood
problems (Yang et al., 2019).
Empirical studies based on different datasets tend to generate a consistent conclusion—
gun violence and substance use are highly connected. Studies based on Youth Risk Behavior
Surveillance System (YRBSS) indicated that youth reporting to carry weapons at school were
eight times more likely to use marijuana at school, and almost twice as likely to drink alcohol,
smoke or use illegal drugs than youth not reporting weapon carrying (Dudovitz, McCoy, &
Chung, 2015; Muula, Rudatsikira, & Siziya, 2008). A study using data from the 2013 Ontario
Student Drug Use and Health Survey showed that youth who reported carrying a weapon at
school were nearly eight times more likely to drink alcohol regularly compared to those without
weapon carrying (Ilie et al., 2017). Another study using data drawn from the Social and Health
Assessment reported that substance use was associated with weapon carrying among Czech,
Russian, and US adolescents, particularly for boys (Stickley et al., 2015). Furthermore, a nine-
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wave longitudinal data from the Rochester Youth Development Survey revealed that carrying
guns was linked to dramatic increases in adolescents’ substance use and selling, followed by
carrying knives and other types of weapons (Emmert et al., 2018).
Review studies also provide solid evidence on the relationship of substance use and gun
violence. A broad literature review including 66 studies indicated significant bivariate
associations between multiple types of substance use (alcohol, tobacco, marijuana,
cocaine/crack, drugs in general and substances in general) and four types of gun-related
behaviors (firearm access/possession, gun carrying, gun handling and gun violence) (Chen &
Wu, 2016). A 40-year systematic literature review with meta-analysis identified that about
30.1% of US firearm homicide decedents had actually consumed a heavy amount of alcohol
prior to their death (Branas, Han, & Wiebe, 2016). Furthermore, many studies in this review
revealed that alcohol drinking was related to firearm suicide (Branas et al., 2016).

Substance use and mental health
Existing studies indicate that the relationship between substance use and mental health
issues is reciprocal. Substance users are more likely to experience a wide range of health and
social disparities, including depression (Buttram & Kurtz, 2015). Among current and former
drug users, exposure to neighborhood violent crimes significantly contributes to depressive
symptoms (Curry et al., 2008). Moreover, substance use has a strong dose-response relationship
with depressive symptoms among high school students (Dudovitz et al., 2015). Similarly,
frequent marijuana use is associated with depression and anxiety among college students (Sartor
et al., 2017). In addition, individuals who use more substances usually perceive higher levels of
stress than those who used fewer substances (Brenner et al., 2013). Alcohol use in adolescence
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partially predicts the onset of mental health issues in adulthood (Fasteau, Mackay, Smith, &
Meyer, 2017).
Meanwhile, mental health problems may increase the risk of substance use. The higher
levels of depression symptoms are associated with earlier onset of alcohol use and more frequent
consumption (Johannessen, Andersson, Bjorngaard, & Pape, 2017). Among adolescents, major
depressive episodes are associated with the initiation of marijuana use, accounting for
environmental factors (e.g. frequent residential mobility) (Glasheen, Forman-Hoffman, &
Williams, 2017). Mental health issues are also linked to substance use through pathways, which
may start from accumulated stressors, then impact the overall mental health, and finally lead to
substance use for relief (DiStefano, 2016; Gonzalez-Guarda, Florom-Smith, & Thomas, 2011;
Wu et al., 2015).

Gun violence and mental health
The relationship between gun violence and mental health problems has been identified in
previous studies. Engaging in weapon carrying increased the likelihood of poor health status
among adolescents in five countries (Walsh et al., 2013). In a cohort study, weapon carrying was
consistently associated with higher levels of psychological distress (Reid et al., 2017). Similarly,
youth who reported to carry weapons at school were more likely to report depressive symptoms
(Kopec et al., 2010; Muula et al., 2008). Moreover, a study focusing on youth with multiple
violent histories showed that depressive symptoms were positively associated with a history of
weapon carrying behaviors (Logan et al., 2016). Such behaviors were also related to other
mental health issues, such as low self-efficacy (Valois, Zullig, & Revels, 2017).
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As for individuals exposed to gun violence but not physically harmed, the potential
impact on mental health should be highly considered. A series of research studies have indicated
that witnessing gun violence and community violence is linked to multiple mental health
problems, such as post-traumatic stress disorder (PTSD), major depression episode (MDE), and
anxiety sensitivity (Stephenson, Valentiner, Kumpula, & Orcutt, 2009; Zinzow et al., 2009).

Confounding Factors

When assessing the associations between perceived safety and influential factors,
additional factors related to these associations should be considered, such as gender, age,
race/ethnicity, socioeconomic status (SES), and contextual factors (See Table A1).

Gender
The relationships between different factors are very likely to be modified by gender
(Lovasi et al., 2014; Mennis et al., 2016; Rudatsikira et al., 2007). Based on the analysis using a
nationally representative dataset, women are more likely to feel unsafe in a community compared
with men (Lovasi et al., 2014). Another cross-sectional study shows that gender moderates the
relationship between perceived safety and sexual violence, although it does play a significant
role in the association between perceived safety and other types of violence (Hoffman, Mair,
Hunter, Prince, & Tebes, 2018). The relationship of violence and mental health has a gender
specific pathway (Green et al., 2014; Walsh et al., 2013). The connection between depression
symptoms and early drinking onset is stronger for girls than for boys, while higher levels of
anxiety symptoms are only associated with alcohol consumption among girls (Johannessen et al.,

109

2017). Males are more likely to engage in gun violence and weapon carrying than females (Chen
& Wu, 2016; Muula et al., 2008; Walsh et al., 2013).

Age
Age moderates the effect of neighborhood disadvantage on substance use (Mennis &
Mason, 2012). Older adolescents are more strongly influenced by neighborhood disadvantages
than younger adolescents (Mennis & Mason, 2012). Similarly, older adolescents are more likely
to engage in gun violence and weapon carrying than younger adolescents (Chen & Wu, 2016).
Furthermore, carrying a gun at any age increases substance use and drug selling among youth
(Emmert et al., 2018).

Race and ethnicity
Findings of racial disparities related to perceived safety and influential factors are mixed.
There is a link between perceived neighborhood safety and depression among black youth
(Assari & Caldwell, 2017). Existing research indicates that the association between
neighborhood disadvantages and mental health issues is significant among African-Americans
and whites; however, social cohesion was associated with better mental health among whites
only (Gary et al., 2007). Native Hawaiians or Other Pacific Islanders are more likely to carry
weapons at school, after adjusting the influence of substance use and depression (Muula et al.,
2008).
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Socioeconomic status (SES)
SES is a well-known confounding factor of the relationship between neighborhood
characteristics and health (Lovasi et al., 2014; Pickett & Pearl, 2001). Measurements of SES
include education, employment and income, poverty status, marital status, and health insurance
status (Brenner et al., 2013; Glasheen et al., 2017; Pickett & Pearl, 2001). Parents’ SES affects
youth’s behaviors and perceptions of the community. Moreover, neighborhood socioeconomic
characteristics based on residents’ SES also influence youth’s behavior and health (Pickett &
Pearl, 2001).

Quality of Current Literature

McMaster critical review forms were applied to assess the quantitative and qualitative
studies, respectively (Law et al., 1998; Letts et al., 2007). The quantitative McMaster review
form was designed to assess individual quantitative studies in terms of study purpose, literature,
study design, sample, outcomes, intervention, results, and conclusions and implications (Law et
al., 1998). As for the qualitative tool, it was developed specifically for qualitative data synthesis
in literature reviews, with the following components: study citation, study purpose, literature,
study design, sampling, data collection (e.g. descriptive clarity, procedural rigor), data analyses
(e.g. analytical rigor, auditability), overall rigor/trustworthiness, and conclusion/implications. In
both McMaster forms, closed-ended question(s) or multi-choice question(s) were asked for each
component of a study, accompanied by columns to further explain the component or answers
(Letts et al., 2007).
Among all the quantitative studies (N=29), study purpose was stated clearly, and
background information was relevant to the research topic. While nine studies stated that their
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study design was longitudinal with multiple waves of data collection (two additional longitudinal
studies only used follow-up data), most studies (N=18) applied the cross-sectional design or used
cross-sectional secondary datasets to answer research questions. All of the quantitative studies
clearly addressed their sample size except one, which just mentioned the planned sample size
and refusal rate without clarifying the final sample size for data analysis (Stickley et al., 2015).
However, only a few studies addressed details on how to manage missing data. Additionally,
most studies used existing datasets rather than primary data collection, thus the sample size was
not always justified for sufficiency. All the studies have reliable outcome measures, although the
measurement for the same concept may differ. For example, a few researchers used block grouplevel census data to address neighborhood disadvantage, while others administrated surveys to
measure this variable. Furthermore, most researchers justified why the selected analytical
methods were appropriate, and all the studies reported statistically significant results. Almost all
of the studies with a cross-sectional design used logistic regression to identify the associations
between factors, while studies with longitudinal data generally selected advanced analytical
methods, such as latent transition analysis, hierarchical linear regression, and generalized
estimating equation modeling. Lastly, all of the studies made appropriate conclusions
corresponding to their results. Most studies discussed limitations and provided implications for
the future.
As for the qualitative studies (N=3), all meet the McMaster review criteria (Letts et al.,
2007). Specifically, the study purpose, background information, and study design were all stated
clearly and appropriately. Moreover, the data collection procedures were thoroughly addressed.
Detailed and adequate information was provided on participants’ recruitment, consenting
process, training sessions, field notes and flexibility in field work. However, none of the authors
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mentioned if the sample size had reached sufficiency. In addition, data analyses were inductive
and reliable, as shown by thick description and appropriate quote citation. Lastly, all the
conclusions were appropriate given the study findings, which also contributed to future practice.
Overall, the three qualitative studies showed adequate evidence of trustworthiness.
In addition to the quantitative and qualitative studies, systematic reviews, critical reviews,
epidemiologic reviews and commentary articles (N=5) were also included in the review matrix
(See Table A1). Generally, the selected systematic reviews follow the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, reporting their data sources,
inclusion criteria, study selection, data extraction, synthesis and analysis (Liberati et al., 2009;
Moher, Liberati, Tetzlaff, & Altman, 2009). However, no universal criteria were applied to other
reviews and commentaries, since they were substantially diverse in reporting format.

Gaps and Future Direction

Simple models and few factors
Among all the studies discussed, none of the studies conducted analyses of more than
three factors that may influence youth’s perceived safety. Some studies even controlled the
influence of mental health issues to assess the bivariate association between weapon carrying and
substance use (Muula et al., 2008; Vaughn et al., 2012). More robust causal associations may
exist beyond the current evidence (Webster et al., 2016). Future research should develop more
methodologically sophisticated approaches to understand the interconnections of factors
associated with youth’s perceived safety, accounting for the effects of gender, race/ethnicity and
age.
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Lack of theory support
As shown in Table A1, most studies did not apply a theoretical framework to guide the
research or analysis. Studies on community violence and youth violence need theoretical
perspectives to gain comparable results (Antunes & Ahlin, 2017). Moreover, in order to better
understand the interrelationships among gun violence, substance use, mental health and
neighborhood disadvantage, future research should use theoretical frameworks to identify the
mechanisms and pathways that influence youth’s perceived safety.

In need of longitudinal studies
Most studies follow a cross-sectional design (See Table A1). Although the associations
between factors can be identified, however, no conclusions can be made about causation. To
address this gap, well-designed longitudinal studies are needed to confirm the direction of the
associations. For example, future research could evaluate the long-term impact of preventing
substance use among young people on subsequent gun violence and weapon carrying (Chen &
Wu, 2016).

Lack of representative data
To the best of our knowledge, there are few studies that have used representative data at
the national, state or local level to analyze youth’s perceived safety and associated factors. The
participants in many studies are racially homogeneous (Gary et al., 2007; Mennis et al., 2016;
Mennis & Mason, 2012). Although a few researchers may argue that uniqueness of the
population contributes to the identification of specific patterns, a lack of representative data will
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not only limit the generalizability of findings, but also block the way to develop evidence-based
prevention strategies.

Difficulty in measuring neighborhood disadvantage
Although the effects of neighborhood disadvantage on youth’s behavior and health are
consistent, measures vary among researchers (Pickett & Pearl, 2001). Many researchers preferred
to use census indicators of social and economic disadvantage at the block group-level (e.g.
percent of families below the federal poverty level, percent of unemployment in the community)
(Brenner et al., 2013). However, these census data primarily focus on the socioeconomic
characteristics of adult residents. To capture more features of neighborhood disadvantage
relevant to youth, future studies should account for the influence of exposure to crime, violence
histories, substance use, and gang activity. Greater diverse and comprehensive measures of
neighborhood context will provide more detailed analyses of neighborhood effects on youth
(Brenner et al., 2013).

Few qualitative studies
Only a few qualitative studies have explored the relationships between two factors or
among multiple factors (See Table A1). Qualitative studies should be conducted to better
understand the dynamics of mediating and moderating factors (e.g. social support, social
cohesion) that potentially increase youth’s perceptions of community safety while decreasing the
role for individual risk behaviors and the influence of neighborhood disadvantage.
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Summary
The factors associated with youth’s perceived safety, such as substance use, mental
health, gun violence, and neighborhood disadvantage, are intertwined and interconnected. Future
studies should consider compiling these factors into a theoretical model to identify their
interrelationships and mutual effects on youth’s perceived safety. Qualitative studies are
recommended to explore more factors associated with perceptions of community safety among
youth.
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Theoretical
framework

Methods

Key results

Yang et al.,
2019

Quantitative;
crosssectional

26,515; middle
and high school
adolescents

N/A

The socioecological
framework

Structural
equation
modeling
(SEM)

Substance use not only showed
strongest direct association with
youth’s weapon carrying
behaviors, but also reinforced the
relationship between
neighborhood problems and
weapon carrying.

Emmert et
al., 2018

Quantitative;
longitudinal

881; youth
completed nine
waves of data
collection

Age

Weapon
effects and
crime
facilitation
theories

Difference-indifferences
analyses and
fixed-effects
analyses

Weapon carrying was associated
with substance delinquency (both
using and selling), and property
delinquency (damaging, stealing,
shoplifting or other delinquency in
the community).

Assari &
Caldwell,
2017

Quantitative;
crosssectional

1,170; African
American and
Caribbean Black
youth.

Gender,
ethnicity

N/A

Logistic
regression

The unsafe perceptions were
associated with a higher risk of
major depressive disorder (MDD)
among African American males.

Fasteau et
al., 2017

Quantitative;
longitudinal

1,910; 97.7%
Caucasian

Gender, SES, N/A
marital status
of the mother,
maternal
depression

Hierarchical
linear
regression

Self-reported alcohol use in
adolescence predicted the future
onset of mental health issues.
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Glasheen
et al.,
2017

Quantitative;
longitudinal

95,626;
adolescents
and young
adults

Gender,
race/ethnicity,
school enrollment,
employment status,
poverty status

N/A

Agestratified
logistic
regression

Major depressive episodes were
associated with marijuana use
initiation among adolescents, with
or without the influence of frequent
residential mobility.

Johanness
en et al.,
2017

Quantitative;
crosssectional

6,238;
adolescents
aged 16-18

Gender

N/A

Logistic
regression

Higher levels of depression
symptoms were associated with
earlier onset of alcohol use, more
frequent consumption and
intoxications.

McGinty
&
Webster,
2017

Commentary

N/A

N/A

N/A

N/A

Previous studies showed a clear
correlation between substance use
and firearm violence; substance use
also influences the risk of firearm
violence through indirect pathways.

1170; male
youth aged
14 to 19
years

Age, race/ethnicity,
study site

N/A

Logistic
regression

Gun carrying was consistently
associated with higher levels of
psychological distress; exposure to
violence (as either a victim or a
witness) was significantly related to
gun carrying at all follow-up
assessments.

Reid et al., Quantitative;
2017
longitudinal
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Sartor et
al., 2017

Quantitative;
cross-sectional

228; college
students

Gender, age,
race

N/A

Logistic
regression

Perception of safety/vulnerability was
significantly associated with lifetime
marijuana use; frequent marijuana use
in the past three months was associated
with depression and anxiety.

Valois et
al., 2017

Quantitative;
cross-sectional

3,836; high
school
adolescents

Gender, race

N/A

Logistic
regression

Carrying a weapon at school was
associated with reduced emotional selfefficacy (ESE) for specific race/sex
groups.

Branas et
al., 2016

Systematic
review

51 studies

N/A

N/A

Metaanalysis

A large group of studies showed
alcohol use was significantly associated
with firearm use as a suicide means.

Chen &
Wu, 2016

Systematic
review

66 studies

Gender, age,
race/
ethnicity

N/A

Narrative
synthesis

Most studies found a significant
bivariate association between substance
use and gun-related behaviors.

Mennis et
al., 2016

Quantitative;
longitudinal,
follow-up data

139; primarily
African
American
adolescents

Gender,
family, peer,
and social
context

N/A

General
estimating
equations
(GEE)

Neighborhood disadvantage was
significantly associated with higher
perceived stress, lower perceived
safety, and greater substance use
involvement.
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Author,
Year

Study design

Webster et
al., 2016

Epidemiologic
review

N/A

N/A

N/A

Narrative
description

Most studies reported positive
bivariate associations between
substance abuse and firearmrelated risks.

Dudovitz et
al., 2015

Quantitative;
cross-sectional

15,698; 9th12th grade
students

Age, gender,
race/ethnicity

N/A

Logistic
regression

At-school alcohol and marijuana
use were both associated with
increased odds of all nine serious
health risks, including weapon
carrying at school and symptoms
of depression.

Reboussin
et al., 2015

Quantitative;
longitudinal

556; Black
adolescents

N/A

N/A

Latent
transition
analysis
(LTA)

Neighborhood disorder and
disadvantage were associated
with the transition from
marijuana offers to marijuana
use.

Stickley et
al, 2015

Quantitative;
cross-sectional

N/A; Czech,
Russian and
US students
aged 13-15

N/A

N/A

Logistic
regression

Substance use was associated
with weapon carrying among
boys in all participating
countries.

Sample

Confounding
factors

Theoretical
framework
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Year
Fagan et
al., 2014

Study
design

Sample

Confounding
factors

Theoretical
framework

Methods

Key results

Quantitative;
longitudinal

1,661 youth
for substance
use; 1,718
youth for
violence

Age, gender,
family SES, youth
self-control, social
support

Collective
efficacy
theory

Hierarchical Victimization was related to a
modeling
greater variety of substance use
and violent behaviors; collective
efficacy showed a moderating
effect in the relationship.

Haegerich, Quantitative;
Oman, et
longitudinal
al., 2014

1,093
youth/parent
pairs

Age, race/ethnicity

SocialEcological
Model

Generalized
estimating
equation

Youth with strong concerns about
crimes and safety were more
likely to carry a weapon.

Lovasi et
al., 2014

Quantitative;
crosssectional

6,995

SES

N/A

Cluster
robust
linear
regression
analysis

The rate of crime with a weapon
strongly predicted perceived
safety; complex patterns of
association were observed linking
crime rates to physical health.

Mmari et
al., 2014

Qualitative;
photovoice

About 40
adolescents
aged 15-19

N/A

N/A

Thematic
analysis

Drug and alcohol use were
perceived to be associated with
safety concern and poor
neighborhood environment.

Brenner et
al., 2013

Quantitative;
longitudinal

850; youth at
risk for
substance use

Social support,
high effort coping,
substance use, and
neighborhood
perceptions

The
Transactional
Model of
Stress and
Coping

Hierarchical
linear and
nonlinear
modeling

Individuals who used more
substances reported more
perceived stress over time than
individuals who used fewer
substances.
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Author,
Year

Confounding
factors

Theoretical
framework

10;
adolescents
aged 12-19

N/A

N/A

Thematic
analysis

Poor neighborhood environment
(e.g. trash, graffiti) contributed to
violence.

Walsh et al., Quantitative;
2013
crosssectional

20,125;
adolescents
aged 11-15

Gender

Problem
Behavior
Theory

Multi-level
regression
models with
a logit link
function

Increased weapon carrying was
associated independently and
consistently with more frequent
reports of mental health outcome
across five countries.

Mennis &
Mason,
2012

Quantitative;
crosssectional

254; urban
adolescents

Age, gender

Social
Network

Moderated
regression

Substance use was enhanced by
being older and male, as well as the
presence of neighborhood
concentrated disadvantage.

Spano et al.,
2012

Quantitative;
longitudinal

1,049; African Exposure to
American
violence
youth

Stepping
Stone Model
and
Cumulative
Risk Model
of youth gun
carrying

Logistic
regression

Violent behavior increased the
likelihood of initiation of gun
carrying by 76% after controlling for
exposure to violence; youth who
were exposed to violence and
engaged in violent behavior were 2.5
times more likely to initiate gun
carrying later compared to youth
who had neither of these
characteristics.

Chonody et
al., 2013

Study design
Qualitative;
photovoice

Sample
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Confounding
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Vaughn et
al., 2012

Quantitative;
crosssectional

17,842;
adolescents
aged 12-17

Age, gender,
race/ethnicity,
family income,
lifetime anxiety
and depression.

N/A

Logistic
regression

Selling and using illicit drugs were
robustly associated with an
increased probability of handgun
carrying among adolescents.

Brazg et al.,
2011

Qualitative;
photovoice

9; 11th-12th
grade students

N/A

N/A

Thematic
analysis

School and community norms
endorsing drug use were perceived
as an important factor contributing
to drug use.

Wintemute,
2011

Quantitative;
crosssectional

15,474

Age, gender,
race, state

N/A

Logistic
regression

Heavy alcohol use was most
common among firearm owners
who also engaged in behaviors
such as carrying a firearm for
protection against other people and
keeping a firearm at home that was
both loaded and not locked away.

672;
adolescents

Race, health
insurance status

N/A

Logistic
regression

Weapon carrying was strongly
associated with self-reported
depressive symptoms.

Kopec et al., Quantitative;
2010
crosssectional

134

Table A1. Literature review matrix (Continued)
Author,
Year

Study design
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Confounding
factors

Theoretical
framework

Methods

Key results

Curry et al.,
2008

Quantitative;
786; current and N/A
longitudinal,
former drug
follow-up data users

N/A

Path analysis

Violence was associated with
psychological distress through
perceptions of neighborhood
disorder, and through
experiences of violence.

Muula et
al., 2008

Quantitative;
crosssectional

13,707;
adolescents

Age, gender,
ethnicity

N/A

Logistic
regression

Weapon carrying at school was
positively associated with
substance use and depression,
respectively.

Gary et al.,
2007

Quantitative;
crosssectional

1,408; AfricanAmerican
(59.3%) and
white (40.7%)

Age, gender,
income,
education, and
desirable
resources

N/A

ANOVA,
linear
regression

The perception of severe
problems in the community was
associated with higher levels of
stress, anxiety, and depression;
community cohesion was
associated with better mental
health among whites.

Rudatsikira
et al., 2007

Quantitative;
crosssectional

542;
adolescents
aged 12 to 14

Age, ethnicity,
academic
program and
household

N/A

Loglikelihood
ratio test

There was a strong association
between weapon carry and
subjects who feared for their
safety or ever had property
stolen.
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Study design
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Confounding
factors

Theoretical
framework

Methods

Key results

Burgess
Dowdell,
2006

Quantitative;
cross-sectional

105; 7th grade
students

N/A

N/A

Descriptive
statistics,
Pearson
correlations

These adolescents reported an
increased incidence of health
risk behaviors (alcohol use,
smoking, and weapon carrying)
to combat their feeling unsafe in
their neighborhoods.

Pickett &
Pearl, 2001

Systematic
review

25 studies

Age, gender,
race, marital
status,
education,
health
insurance status

N/A

Narrative
synthesis

Neighborhood effects on health
are consistent despite the
heterogeneity of study designs,
substitution of local area
measures for neighborhood
measures and probable
measurement error.

Durant et
al., 2000

Quantitative;
cross-sectional

722; 6th grade
students

N/A

N/A

Logistic
regression

Substance use and lifetime
exposure to violence and
victimization were the strongest
correlates with violence and
weapon carrying.
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Appendix B: Study Timeline
Table A2. Timeline of this perceived safety study

Dissertation Proposal

07/201809/2018

10/201812/2018

X

X

01/201903/2019

IRB Approval

04/201906/2019

07/201909/2019

10/201912/2019

X
X
X
X

X
X

X
X
X
X

X
X
X
X

01/202003/2020

X

Quantitative Strand (SEM)
Model Conceptualization
Parameter Estimation
Model Fit Assessment
Model Modification
Manuscript 1

X
X
X

Qualitative Strand (Photovoice)
Participant Recruitment
Data Collection
Data Analysis
Manuscript 2

X

Dissertation

X

Submission of Manuscripts

X
X
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Appendix C: Instrument
Table A3. Observed variables and questions in SEM models
Variables

Survey Questions

Outcome
Perceived safety

Do you consider your neighborhood…?
Very Safe
Somewhat Safe
Not Safe

No Opinion/Don’t Know

Individual Level
Gun accessibility

Sadness

Alcohol use

Marijuana use

Illegal drug use

During this school year, could you have gotten a loaded gun without adult permission, either at
school or away from school?
Yes
No
In the past 12 months, have you stopped doing usual activities because you felt so sad or hopeless
almost every day for two weeks or more?
Yes
No
No Opinion/Don’t Know
During your life, on how many days have you had at least one drink of alcohol?
0 Days
1 or 2 Days
3 or 9 Days
10 or 19 Days
20 or 39 Days
40 or 99 Days
100 or More Days
During your life, how many times have you used marijuana?
0 Times
1 or 2 Times
3 or 9 Times
10 or 19 Times
20 or 39 Times
40 or 99 Times
100 or More Times
During your life, how many times have you taken a prescription drug (such as OxyContin,
Percocet, Vicodin, Codeine, Adderall, Ritalin, or Xanax) without a doctor’s Prescription?
0 Times
1 or 2 Times
3 or 9 Times
10 or 19 Times
20 or 39 Times
40 or More Times
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Table A3. Observed variables and questions in SEM models (Continued)
Variables
Community Level

Survey Questions
In your neighborhood, how much of a problem is…

Drinking publicly
Drug addiction
Drug selling
Lack of money
Gang activity
Litter and trash
Graffiti
Deserted houses
Shootings

People drinking alcohol in public, like outside on the street corner?
Big Problem
Small Problem
Not A Problem
Don’t Know
People using or being addicted to drugs?
Big Problem
Small Problem
Not A Problem

Don’t Know

People selling drugs?
Big Problem
Small Problem

Not A Problem

Don’t Know

Families not having enough money for basic needs?
Big Problem
Small Problem
Not A Problem

Don’t Know

Groups of people hanging around the neighborhood and causing trouble?
Big Problem
Small Problem
Not A Problem
Don’t Know
Litter, broken glass, or trash on the sidewalks?
Big Problem
Small Problem
Not A Problem

Don’t Know

Graffiti on buildings and walls?
Big Problem
Small Problem

Not A Problem

Don’t Know

Vacant lots or deserted houses or storefronts?
Big Problem
Small Problem
Not A Problem

Don’t Know

Gunshots and shootings?
Big Problem
Small Problem

Don’t Know
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Not A Problem

Appendix D: SEM Models by Demographics
Table A4. Parameter estimation of SEM sub-models by gender
Male
(n=12,662)
Unstandardized
Standardized
coefficient
coefficient (β)
First-order factors with observed indicators
Individual latent factor
Gun accessibility
Sadness
Alcohol use
Marijuana use
Illegal drug use
Community latent factor

Drinking publicly
Drug addiction
Drug selling
Lack of money
Gang activity
Litter and trash
Graffiti
Deserted houses
Shootings

Second-order factor with indicators
Syndemic factor
Individual latent factor
Community latent factor
Structural model
Perceived safety

Syndemic factor

Female
(n=11,503)
Unstandardized
Standardized
coefficient
coefficient (β)

1.00
0.78
1.09
1.32
1.10

0.70
0.55
0.76
0.93
0.77

1.00
0.72
1.15
1.32
1.05

0.71
0.51
0.82
0.94
0.75

1.00
1.09
1.10
0.94
1.01
0.90
1.04
0.98
1.06

0.88
0.96
0.97
0.83
0.89
0.79
0.91
0.86
0.93

1.00
1.10
1.11
0.94
1.02
0.89
1.03
0.97
1.05

0.88
0.97
0.98
0.83
0.90
0.78
0.91
0.86
0.93

0.58
1.00

0.48
0.66

0.53
1.00

0.44
0.67

-1.69

-0.99

-1.66

-0.98
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Table A5. Parameter estimation of SEM sub-models by age
11-14 years old
(n=16,773)
Unstandardized
Standardized
coefficient
coefficient (β)
First-order factors with observed indicators
Individual latent factor
Gun accessibility
Sadness
Alcohol use
Marijuana use
Illegal drug use
Community latent factor

Drinking publicly
Drug addiction
Drug selling
Lack of money
Gang activity
Litter and trash
Graffiti
Deserted houses
Shootings

Second-order factor with indicators
Syndemic factor
Individual latent factor
Community latent factor
Structural model
Perceived safety

Syndemic factor

15+ years old
(n=7,489)
Unstandardized
Standardized
coefficient
coefficient (β)

1.00
0.78
0.99
1.28
0.98

0.73
0.58
0.72
0.94
0.72

1.00
0.73
1.24
1.47
1.26

0.63
0.46
0.78
0.92
0.79

1.00
1.09
1.11
0.93
1.01
0.88
1.03
0.96
1.06

0.88
0.97
0.98
0.82
0.90
0.77
0.91
0.85
0.94

1.00
1.09
1.09
0.95
1.03
0.95
1.04
1.00
1.04

0.88
0.96
0.96
0.84
0.90
0.83
0.92
0.88
0.91

0.64
1.00

0.53
0.69

0.46
1.00

0.46
0.71

-1.51

-0.92

-1.57

-0.99
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Table A6. Parameter estimation of SEM sub-models by race
White
(n=10,074)
First-order factors with observed indicators
Individual latent factor
Gun accessibility
Sadness
Alcohol use
Marijuana use
Illegal drug use
Community latent factor

Drinking publicly
Drug addiction
Drug selling
Lack of money
Gang activity
Litter and trash
Graffiti
Deserted houses
Shootings

Second-order factor with indicators
Syndemic factor
Individual latent factor
Community latent factor
Structural model
Perceived safety

Syndemic factor

African American
(n=6,007)

Asian
(n=1,311)

Other
(n=6,596)

0.64
0.53
0.82
0.94
0.75

0.75
0.54
0.80
0.91
0.78

0.83
0.55
0.81
0.98
0.89

0.71
0.46
0.79
0.95
0.74

0.86
0.97
0.97
0.83
0.87
0.76
0.91
0.81
0.93

0.90
0.96
0.97
0.83
0.91
0.80
0.90
0.90
0.93

0.92
0.98
0.99
0.91
0.92
0.85
0.97
0.92
0.96

0.86
0.96
0.97
0.79
0.89
0.79
0.90
0.85
0.92

0.44
0.72

0.50
0.61

0.67
0.69

0.41
0.62

-0.98

-0.97

-0.98

-0.98

Note: Only standardized coefficients were reported in this table in order to better compare parameters between sub-models.
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